




















The importance of specialized shop facilities for 
pipe fabrication is demonstrated convincingly by this 
Grinnell-developed extruding machine. 

The accurately extruded nozzles permit easier pipe 
erection in the field by making each weld a plain cir- 
cumferential butt weld. The smooth contours, accurate 
positioning of the nozzle and the uniform wall thickness 
are possible only because of this type of shop equipment 
designed for the job. 
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Make use of Grinnell’s engineering, metallurgi 
research and pipe fabrication facilities when specifi 
tions call for shop fabricated piping. 

GRINNELL COMPANY, INC. 


Executive Offices, Providence, R. I. 


Pipe Fabrication Plants: 
Providence, R. IL 
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A RETURN LINE VACUUM PUMP 
THAT CUTS HEATING COST. 


This unusual pump needs no electric current, 
cutting out greatest item of pump operating 
expense. 

More important, this pump insures absolutely 
uniform circulation in system. That means con- 
tinuous steam economy. 


Simple, compact, one moving element, no 
wearing parts, no internal lubrication. Bulletin 
No. 203 gives the facts. Your copy is waiting. 


THE NASH ENGINEERING COMPANY 
SOUTH NORWALK, CONNECTICUT, U. S.A. 
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IELD investigations conducted 
winter by the author’s com- 
pany on the control of radiant 
panel heating systems point to the 
need for consideration of the heat 
rhich is stored in the areas below 
loor panels. 

Since radiant panel heating often 
sults in adding to the mass of 
he heating medium in the form 
bff a masonry slab and a fill area 
below—such as soil or other simi- 
fill material in contact with the 
b—the heat storage capacity of 
ihe heating system is increased. 
his storage presents problems of 
sponse and flexibility. Control 
stems have been developed which 
provide continuous input of heat 
cycling the burner at whatever 
requency the heat load at any 
icular time requires so that 
me average temperature of the 
tating medium is commensurate 
ith the heat load. These control 
tems overcome the mass of con- 
‘tional systems and easily follow 
tather cycles. 
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Improved Floor Construction 
for Radiant Heating Systems 


John E. Peterson Analyzes Downward Heat Flow, 
Suggests Use of Insulating Fill and Membrane 


As the mass of the heating me- 
dium is increased, it becomes more 
difficult for the control system and 
the heating system to readjust 
themselves or get into step with 
changing heat loads. A heating sys- 
tem with great mass, in a structure 
which responds quickly to varia- 
tions of weather—such as sun ef- 
fect on a building of “solar con- 
struction,” as an extreme example 
—presents a problem of heat 
storage with which it is difficult 
for the control system to cope. 


Sun Has Pronounced Effect 


Our investigations were con- 
ducted in modern structures with 
generous window areas. In one 
case the building was of solar 
type, which would require quick 
temperature changes of the heat- 
ing medium if the system were to 
cope with the changes in heat 
load. While the requirement for 
quick change of heating medium 
temperature was most pronounced 
with the solar type of construc- 


tion, it was of interest to note 
the marked sun effect on burner 
cycles and room temperature with 
conventional construction, too. In 
each case, the winter sun and 
reversal of heat flow from storage 
raised the room temperature sub- 
stantially above the comfort level. 

Once operation leveled out with 
a steady heat load, temperature 
distribution in most areas was 
satisfactory but areas adjacent to 
large window areas were not al- 
ways comfortable; the need for 
thermal treatment or considera- 
tion of large window areas is thus 
indicated. However, this article 
is not concerned with the merits 
or faults of radiant panel systems 
and a discussion of room temper- 
atures and comfort conditions will 
not be given. 


Downward Heat Flow 
Not Negligible 


The downward heat flow into 
the fill area under a heated con- 
crete slab has often been referred 
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to as a negligible quantity and 
it has been said that once this 
area has been heated, heat flow 
is in a steady state—that is to 


say, once the “investment” is 
made in heat storage, further heat 
loss is negligible. This theory is 
based on a relatively constant 
temperature at the under surface 
of the slab, but our investigations 
proved that the weather changes 
with sufficient frequency to pre- 
sent a condition of unsteady state. 
This means that there are fre- 
quent changes—from storing Btu’s 
in the floor slab and fill to reversal 
of heat flow from this mass. 

The cycle of storing and rever- 
sal of heat flow may occur as 
frequently as once in successive 
24 hr intervals. The amount of 
heat stored becomes a serious con- 
sideration because our observa- 
tions revealed that these heat 
units are lost by being dissipated 
through the foundation, below the 
surface, to the surrounding soil 
at the perimeter of the structure, 
and by reverse flow of heat into 
the building at a time when no 
heat from the floor was required. 
It was observed that the loss into 
the surrounding soil was in addi- 
tion to the edge loss of the heated 
slab because the latter heat was 
dissipated largely to the atmos- 
phere at the exposed edges. The 
reversal of heat flow from storage 
cannot be controlled in accordance 
with the heat load at any par- 
ticular time. 

Empirical data emphasizing the 
importance of this storage prob- 
lem may be summarized by saying 
that ice, snow, and frost were 
found to be melted 2 ft distant 
from several structures; this con- 
dition has been confirmed by 
other observers. Room tempera- 
tures mounted as high as 97 F 
during sunny days, requiring ven- 
tilation for relief. Fuel input did 
not reflect the Btu load, nor the 
degree days. Each of these con- 
ditions confirms the importance of 
the problem of heat storage and 
it is the intent of this article to 
suggest a solution. 


Reduce Amount of Heat Storage 


Solving the problem of heat 
storage and resultant ground 
losses and reversal of heat flow, 
appears to be possible by reduc- 
ing the amount of heat storage 
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FLOW OF HEAT downward into the floor slab and the fill or soil u id, 
neath it complicates the control of radiant panel floor heating sys‘ on, 
since this stored heat reverses and enters the room when it is not wo ite 
says the author. He has made field investigations which show this he, 
storage and subsequent reversal of heat flow present problems o/ co, 
trol response and flexibility. He therefore suggests the use of a fil! m, 
terial under the floor slab which will reduce the amount of heat storag. 
and has found that a blast furnace slag seems to offer good possib i liti 
for this purpose. He suggests also the use of a suitable moisture burris 
to separate the fill from the surrounding soil . . . Mr. Peterson, who 

title is research engineer, Minneapolis-Honeywell Regulator Co.. is , 
member of the American Society of Heating and Ventilating Engines, 
and a member of the research advisory committee of the National Wa, 
Air Heating and Air Conditioning Association. His article is importa 


through the use of suitable fill 
materials. 

Since the materials used in the 
construction of a slab floor are 
of the masonry type, it is dif- 
ficult to envision a material that 
would be applicable and at the 
same time would give resistance 
to heat flow. Masonry materials 
are heavy, and we usually asso- 
ciate such materials with high 
thermal conductivity and storage 
capacity. But investigation indi- 
cates several materials can be 
utilized to provide resistance to 
heat flow and at the same time 
be suitable for application to slab 
floors. 

The best analysis of the com- 
parative values of such materials 
would be given by test data from 
two identical structures situated 
as closely as possible to each 
other, but with different fill con- 
struction under the floor heating 
panels. This would permit plot- 
ting temperature-distance-time 
curves for each case and then (by 
the rules of calculus) determining 
rates of heat flow, storage, etc. 
Analysis of structures not in prox- 
imity to each other would be er- 
roneous, unless the complexity of 
the analysis were increased fur- 
ther by introducing the variable 
moisture content of the underly- 
ing soil into the equations. Soil 
composition and moisture content 
vary with location and, since each 
changes the k value of a substance, 
it is apparent that heat storage 
will vary with location. 

A mathematical approach to this 
problem has the advantage that 
known and relatively fixed values 
may be assigned to elements enter- 
ing into the equation and the re- 
sults for an ideal condition may 


be compared with the extreme ay 
yet possible condition found in th 
field. 

This approach is practical } 
cause it is based on thermal! co; 
ductivity, density, and specific heg 
—physical values which have bee 
found to be reliable in the calculs 
tion of heat transmission problem 


Fills For Radiant Slab Panels 


Table 1 gives the therma! con 
ductivity and density values fo 
different fill materials. In the ca 
of soils, they are considered ; 
fills because they occupy the sam 
position below the panel as th 
other fill materials. The high rat 
of conductivity for clay with 2 
per cent moisture discloses th 
importance of moisture at th 
building site. Most slab areas a 
partially excavated or scraped a: 
the slab lies on a clay base 9 
unknown moisture content. Th 
minimum value for soil may be a 
optimum with respect to comp 
sition and moisture content. ! 
mean between minimum soil an 
clay with 28 per cent moisture hi 
been calculated and may serve : 
a practical mean if it is desired t 
calculate values in the equation 
for practical comparisons. 

The low value in Table | { 
air cooled blast furnace slag sug 
gests excellent possibilities { 
use of this material as a fill belo 
radiant slab heating panels. 

Fig. 1 shows curves of tempe 
ature vs. distance, and Table 
indicates the time values in hou 
for clay, minimum soil, and sla 
From Table 2, it is noted that 
requires approximately 7 hr f 
the slag fill to attain the sa 
temperature curve that the cl 
fill attains in about % hr. 
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Table 2—Time Values in 








Hours for Fills 
Curve Soil 
(See Fig.1) Clay (Minimum) Slag 
"Tee gees 3/160 Ff 
Ds schists 3/80 
ch’ wabakieea 3/40 1 
Oi wa‘gttnin 27/160 1 2% 
ie: éehaeed 3/10 2 
scdesse 21/40 3% 





The curves and time intervals 
are based on the equation given 
at the bottom of Fig. 1, which is 
for a sudden change of surface 
temperature of an infinitely thick 
fill. The values are computed for 
100 F surface temperature of the 
fill and a mass temperature 60 F 
at the start of the heating period. 
Thus, if it required 100 F surface 
temperature of the fill to provide 
sufficient Btu’s from the top sur- 
face of the radiant panel to meet 
the design heat losses, and if this 
temperature was suddenly applied 
by instantaneously heating the 
surface of the fill to 100 F and 
maintained, after % hr the tem- 
perature gradient for clay with 
28 per cent moisture would ap- 
proximate curve F of Fig. 1. 
Also, this same curve would 
approximate the temperature 
progress of slag fill after approx- 
imately 7 hr. - 

For those: interested in check- 
ing these calculations, values for 
the error integral for the equation 
in Fig. 1 may be procured from 
mathematical handbooks or text- 
books on heat transmission. The 
specific heat of air cooled blast 
furnace slag is not readily pro- 
curable. Values for this material 
have been computed on a basis of 
0.21 Btu per degree per lb, accord- 
ing to information obtained from 
the Inland Steel Co. 

Fig. 2 shows the rate of heat 
flow through the surface of the 
fill vs. time; comparing clay with 
28 per cent moisture and slag. 
These curves are not presented to 
show actual rates of heat flow into 
the fill area under operating con- 
ditions, but as a comparison of 
the relative values of one fill with 
the other. 

Fig. 3 is a comparison of the 
total amount of heat that has 
flowed through the surface of the 
fill at various times and again 
serves as a means to gage the com- 
parative values of the two fills. 
Considering the slag fill as an 
ideal one, 82 per cent saving in 
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heat loss (this is actually heat 
storage, but for practical pur- 
poses must be considered as a 
loss) is indicated as compared 
with the clay fill. 


Use of Moisture Barrier on Ground 


This analysis indicates that 
heat storage below radiant slab 
panels is a function of thermal 
conductivity, density, and specific 
heat of the material—and that the 


. values assigned to these variables 


depend upon the moisture situa- 
tion in the fill area. In order to 
assign fixed values, it is necessary 
to segregate the fill from the sur- 
rounding soii by use of a suitable 
moisture barrier, such as mem- 
branes laid on the prepared sur- 
face of the ground and impreg- 
nated with asphalt or tar in a 
manner similar to the accepted 
practices of laying a builtup roof. 
The membranes should be flashed 
to the top of the foundation walls 
to prevent surface water or sub- 
terranean moisture from entering 


the fill area. This construct 0 
assures that assigned & values o 


the fill material will be obtai: 


and that possibly they will impr \ 


with time as the fill material d 
thoroughly. 

This construction requires * 
the ground surface be leveled 
all trenched areas filled and tan 


¢ 


to prevent settling and ultimat 


fracture of the moisture barr er 


Soil pipes and other facilities 


tending through the surface should 


be flashed and reinforced in s 


a manner that they will withstand 


pressure in order to prevent | 
age. 


Fills of low conductivity mat 
rial, such as air cooled blast { 
nace slag to a depth of 12 in 


will insure reducing the heat 
problem to minimum, or poss 
negligible, values. 


Experience with this type of con- 
struction will reveal additional! ad- 
vantages, such as lessening of hu- 


midity and moisture problems 


countered with slab constructio 





The problem of controlling radi- 
ant heating systems can be solved 
by using a weather-compensated 
heat control, according to J. A. 
Cutler, president of Johnson Serv- 
ice Co., at an informal meeting of 
engineers held in Milwaukee re- 
cently. Such an instrument “teams 
up with the space temperature con- 
trols in a most satisfactory man- 
ner,” he said. 

“When the radiant surfaces in 
floors, walls, or ceilings are warm- 
er than the space temperature, 
there continues to be a further in- 
crease in space temperature, after 
the desired level has been reached 
and the hot water or steam has 
been shut off,” Mr. Cutler con- 
tinued. “On the other hand, when 
the room requires heat and the 
heating surfaces are cooler than 
the air in the room, the space tem- 
perature continues to fall, for a 
time, after the hot water begins to 
circulate in the coils.” He pointed 
out, in effect, that a “tip off” of 
variations in outdoor temperature 
must be relayed to the heating sys- 
tem in order to get less heat input 


Recommends Weather-Compensated 
Control for Radiant Heating Jobs 


when there is a change to milde: 
outdoor temperature or increased 
heat input if the weather is getting 
colder. 

The function of the weathe: 
compensated control is to keep di 
rect contact with the relationship 
between outdoor conditions and the 
coils in the radiant surfaces, in 
creasing or decreasing heat input 
immediately, according to change: 
in the weather, he remarked, and 
said that such control starts to in 
fluence the inside temperature con 
trol system before the radiant sur 


faces cool or heat sufficiently to 
affect the temperature of the heat- 


ed spaces. Therefore, with primar) 


controls to measure the effect of 
changes in outdoor temperature, to- 
gether with room thermostats to 


limit or modify the action of th 
primary controls, close regulatio: 
of space temperatures can be mai! 
tained, he said. The room thermo 
stats function as high limit con 


trollers, cutting off the supply of 


heat to the coils whenever th« 
space temperature exceeds the re 
quirement in each room, he stated 
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What's a Flash Tank? 


J. R. K., a reader of Heating, 
Piping & Air Conditioning, has 
asked what a flash tank is, why 
and how is it used in heating and 
piping work, and what is its func- 
tion. Following is an answer to his 
question: 

Evidently J. R. K. is not a steam- 
fitter of the old school, accustomed 
to a boiler plant of reasonably high 
pressure, say over 50 psi, in connec- 
tion with a heating system that 
employs a subatmospheric return. 

If high pressure condensate— 
which, at 50 psi gage pressure is 
at a temperature of about 297 F 
—enters a vessel or pipe the in- 
terior of which is at a lower pres- 
sure, part of the water very rapid- 
ly changes state to a condition 
that corresponds with the new 
pressure. For example, if the en- 
closure—such as a return pipe or 
tank receiving the high pressure 
condensate—is at atmospheric 
pressure and does not lose heat 
rapidly, the entering hot water 
will not remain in liquid state but 
part of it must change to satu- 
rated steam. This is because the 
heat that originally brought the 
steam all the way up to 297 F 
from water at 212 F is present, 


and only if this heat is removed 
so that the condensate stabilizes 
as a liquid, will a pump designed 
to handle liquids be able to draw 
it in on the suction side. 


How a Pump Functions 


All heating system pumps must 
operate by reducing the pressure 
in the piping on the suction or in- 
let so that the liquid will be forced 
into the pump by atmospheric pres- 
sure. When the water is hotter 
than the boiling point at the given 
pressure, some of the water 
changes state and becomes steam; 
thus, the pump receives a mixture 
of water and steam and fails to 
discharge its designed duty of de- 
veloping a consistent steady pres- 
sure difference between its inlet 
and outlet. 


Why Tank Is Needed 


For this reason the float trap 
that drains the condensate from 
a high pressure steam main is 
provided with a small tank into 
which the hot water escapes and 
wherein the water may change 
state or flash to superheated steam 
and water. From the top of this 
tank it is usually possible to con- 
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nect a pipe to the heating sys- 
tem so that the reduced pressure 
steam may flow out of the tank and 
be conserved for heating the radi- 
ators. 

A thermostatic trap may be con- 
nected to the bottom of the flash 
tank to drain the cooled conden- 
sate liquid into the vacuum return 
main. The flash tank should be of 
material capable of withstanding 
the full pressure of the high pres- 
sure steam main. 


Size of Flash Tank 


I think that the size of the flash 
tank usually is established by 
guess. 

The volume of steam released 
from water under 50 psi gage 
pressure may be estimated from 
data obtained from a steam table: 

The heat content of 1 Ib of 
liquid under 50 psi gage pressure 
is 267 Btu, and under atmospheric 
pressure it is about 180 Btu. The 
difference, 87 Btu, represents the 
superheat in the water that can 
become flash steam, and the water 
will change state to 


(87/970) X 26.8 cu ft=—2.4 cu ft 
In this equation, 970 represents 
[Concluded on page 81] 
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ELASTIC CENTER METHOD 


By S. W. Spielvogel, Assistant Division Engineer, 
Consolidated Edison Co. of New York, Inc. 


T 1 analysis of piping expansion 
problems, irrespective of the meth- 
od used, reverts to basic facts which 
may be illustrated as follows: 

If a terminal point of a piping 
system is released from its anchor- 
age so as to permit free expansion, 
the actions necessary at the free 
end to restore the original condi- 
tions are the reactions (anchor 
forces) set up when the system is 
under stress. 

In the elastic center method, 
these actions are applied at the cen- 
ter of gravity of the system (cen- 
troid) instead of at the free end, 
assuming that the two points are 
joined by means of an inflexible 
bracket. This facilitates the solu- 
tion of the problem by reducing the 
number of unknowns from three to 
two in single-plane problems, and 
from six to three in three-dimen- 
sional problems. 

The reason for this simplification 
lies in the fact that the return mo- 
tion from expanded to original po- 
sition is accomplished by applica- 
tion of a single force at the centroid 
of the system. In contrast, if the 
return motion is initiated by ac- 
tions applied to the actual end of 
the line, a moment in case of single- 
plane piping (or moments, in case 
of multiplane piping) must be ap- 
plied in addition to the force, in 
order to restore the conditions 
which originally existed at the end 
of the line. 

Summarizing, it may be said that 
loads upon such a free ended sys- 
tem, or expansion of such a system, 
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system of right-angled coordinates, 
the positive directions of which ar 
opposite to the anticipated expan- 
sions. These components, desig- 
nated by X and Y, are obtained 
from the following equations: 
+X-I, — Y-Ilay = Az-El 
—X-Ieqg + Y-1, = 4y-El 

The coefficients /,, /,, and /,, des- 
ignate, respectively, the moments 
of inertia and the product of inertia 
of the line diagram about the axes 
whose origin is at C. 

For proof and formulas for the 
line inertias, the author refers t 
his book, Piping Stress Calculations 
Simplified (McGraw-Hill Book Co. 

In the application in Fig. 2 ot 
the method to a single-plane Z-bend, 
calculate first the flexibility con- 
stant K and the modified length of 
the quarter bends, in order to ac- 
count for the added flexibility due 
to pipe flattening in its curved por- 
tions. To determine the line iner- 
tias, use the modified length (9. 
ft) in determining the position of 
the centroid, and the special formv- 
las at the foot of the tabulation 


cause the centroid to move in the 
same direction and with the same 
magnitude as the free end to which 
the centroid is assumed to be con- 
nected. A single force applied at 
the centroid will restore the origi- 
nal conditions. While the free end 
goes through a rotation, the cen- 
troid goes through translatory mo- 
tion only. In other words, the mo- 
ment at the centroid is zero. 





Referring to Fig. 1, having found 
the force F required to move C' to 
C and, consequently, B' to B, the 
reaction moment at B equals force 
F multiplied by its normal distance 
from B. 

For convenience, components of 
F are used parallel to the axes of a 


THERE ARE numerous methods of analyzing the flexibility of piping 
systems and a great amount of material on this important subject has 
been published. In the June HPAC, Sabin Crocker and Arthur McCutchan 
reviewed the various methods, and suggested that the advocates of the 
different schemes each briefly outline the merits of his method and show 
the solution of two problems; in this way. the reader can judge for 
himself the suitability of the different calculation procedures in his own 
piping work. . . . Mr. Spielvogel follows this suggestion in the presen! 
article, explaining the essentials of the elastic center method and solving 
the two problems presented by Messrs. Crocker and McCutchan by 
means of it. Articles on other procedures will appear in coming months. 
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To solve three-dimensional prob- 
ms by the elastic center method, 
e line is projected successively 
to the three planes of a right- 
ngled coordinate system. Each 
projection is then treated as a sin- 
e plane system with modifications 
» account for the effect of the mem- 
bers which are outside the plane of 
projection. The axes are chosen in 
irections opposite to the antici- 
pated expansions and, therefore, co- 
incide with the direction of the re- 
ting forces at that end to which 
he centroid is assumed to be con- 
ected. 

The three projections furnish 
wo moments of inertia about each 
xis. Their respective sums are 
_J,, and J,. The products of in- 
rtia for each plane are /,,, /,,, 

nd I,,. 

The unknowns X, Y, and Z are 
btained from the three equations 
vhich follow: 

XI. — YJxy —ZIss = AxEl 
—XiI.y + YI, —ZIy. = AyEI 
— XIxs — YIyn + ZI], = AzEI 
The modifications referred to 

above are applied in the following 
anner : 

Straight branches situated at 
ight angle to the plane of projec- 
ion and, therefore, appearing as a 
oint, are subjected to torsion by 
he forces located in the plane of 
rojection. The torsional effect is 
accounted for by multiplying the 
ength of such member by 1.3. This 
onstant converts the torsional 
odulus of rigidity into an equiva- 
ent modulus of elasticity. 

Curved branches at right angle 
othe plane of projection appear as 
i line (dotted). Their torsional ef- 
fect is accounted for by multiply- 
ng the length of the arc by the 
actor 1.15. 

For convenience and orderly pro- 
edure, sketches of the pipe line 
projected into the three planes and 
he corresponding computations re- 
ating to these planes are done in 
hree vertical rows, as shown in 
rig. 3. The formulas for the line 
nertias are listed at the bottom of 
tach row. (For clarification, if nec- 
‘sary, refer to the author’s book 
previously mentioned. ) 

The numerical solution given in 
rig. 3 applies to Hovgaard’s three- 
limensional pipe bend, shown in the 

ME Transactions, Vol. 57, No. 7, 
Uetober 1935, p. 413. 
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Fig.2-Z-Bend with Welding Elbows 
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FIbEX 28./6 X 18.4 = 18,050 


* 


= 905 


2SXBOPXLES = Z25/ 


* 


= —608 


ef |$8433-2439C-121) = /7,/50 








4)66X ($4 = 


** = 
2 ’ 
Seesxi6s® = 

** - 


$8B.33K/2/° = 


9,880 | U8 +4166 x 28.16" = 38,900 


2,070 | ** = 397 


/,368\ 25x608° = 922 
1,258 | “* = 298 


8,550 | #245933K26.3" = 51,000 








Lug = 435,748 
* hp [013 7R'+R fern] 


~ 35, 74EX + G1,5/17Y = 5,740,000 


Ly = 23,126 ly = 91,517 
* * 7=/0/¢88R* + RE m/e 
mn ere the coordinates of the centroid of the quarter bend. 


AxEI = 6.03" 25,000,000 X 244.8 X mee = 21,350,000 
AyET = 1.62°X 25,000,000 X 244.8 X axq = 5,740,000 


23,/26X - 35,748 ¥ = 21,350, oa X= 26¢0* 


y=4/00* 


Reacting Moment at “f= +2640°X 12.1 —1100"% $3.5 =— 26,800 Ft les 
Reacting Moment at “a"= —(-2640°%C184'+1100"% 48.99')= 13,200 Ft lbs 
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Fig. 3 


Pipe : 72288"0D, 


Ax = 066" 
4y = 288" 
Az = 24?” 


0241"Wall I=383.sAin#t 


£= 24,000,000 pst 


K= 2.29 


Ax ET = 066°" 24% 105 X 33.1 = $24 10% lbs it? = 304,000 lbs fr? 
Ay ET = 088°" 24% 10° X 33.14 = 699% 10%/bs in! = 406,000 lbs fF 
AZEI = 047°" 24%10° ¥ 33./4 = 373% 10 lbs in! = 217,000 lbs?" 































































































































































































80 


f 
PROJECTION 
° x2-plane Y2-plare 
xy plane Artz Atz’ 
+ £6/2— /- QIESR=1O98 a iy J2z ® 
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tx oo” ab LN) a ‘ 4 
my 7 c. 1d9e & S| | ] on | Ce 
; - J yy 8S \ | 4.5/5 > ©» | re | a 
tx | |Acentroia | 1362 % ef a NS S || 14+ 
‘ - s : dwt : G x / oe } _ 
e JIGS. | " - rm t ae : “es i 
a0 N Pi ode >. ; 
| | pazedteasis—-} 9 S| tx f Centror £ aq 4 f tte 
\ an : | Centralia” j~|— 
-2992Z—>] . mite’ 2BKL Ne; Q283 
6 © , Sy ®!} Legge 
& 4 {4 Si bs etre as | g ¥ abd 
i} 232 $71 —~| eect S || 5 = | 
Bae Es #9 peat at 563 —>| 085 
¢ | a 
: i) OE pa — ae 
r Y Y : 7 y+ 
/ , 
ty ty ty ty 
CENTROIO 
2 in Feet x’) de’ | oy’ bly’ lin Feet x’ | de’? | 2 | le’ 2 in Feet \ y | 26’ “warn 
ab\.3x342=4446| 0 |} 0|010 lab 342); 0 | 0 |L% | S8lab 342| 0 | o |L7 
be |\Fxiis=$46/ 4098) 6 | 0 | 0 |be| FF =10.87)1098| 149 | 5347) $8.2\be | PXLIS =$46/| 0 | O \43¢7| 29 
cal 298 \4515| (85| 0 | 0 lead 298 \4.5/5 | 135 \64G5\ 19.2\cd\13X298=3874| 0 | O \6445 
ae|FRK =10876|7.932| 86.3\.098| 11.9 \de| Pxli$ = 546 |\7932 | 433 |\6445| B52 \de| PXLIS =546/|1098| 6 \6445 
ef 9! |\903 | 828./\72575| 689 \ef \L349/ = 1/.83\9.03 |\/068\6445| 762\ef 9/ |2575|689 |\6445| 586 
32.863 187.9 808 34.56 1785 1946 2723/6 74.9 153.8 
~ On? ay! e O08 266’ ‘ 178.5 ww &/’ (94.6 _ , -_ “9 =27¢' = 4538 563 
wi ee Bie a, _— at a Y"e7316 | ——— 
Ley Lez Lye -_ 
ab| ¢.446(-$.7/)-246) = 624 \ab| 342(-£1)(-393) = 685 \ab| 342(-274)(-3.92) = 36.74 
bc ® - 62.0 \be @ 20./ \be ® = 424 
ca| 298(-/./9$)(-246) = 87 \ca@| 298(-0585)0805 = —/.4 \cd| 3874(-2.74) 0.8/5 = -86¢ 
de @® = -24.2 |e @ = /24 \de © = -7 
ef | B/N BIEX SME = (54.2\ef | /183X 893X080S = 374 \ef| B/X4B35X 08/5 = $56 
Ley = 4268.1 la = +/327.0 Lye 460.85 
i and ly I, and lp ly, ond i; i 
ab| 4446x246" - 27 ab| 2243424393" = 56 ab| *8'+3¢ex392" = 56 
be | £46/ x 246° = 33 bc ® = 103) |be @ = Si 
I, \ea’| 298 2.46* = /8 |le\ea| 298x0805* = +19 \l\ed| 287¢x08/5° a 
de ® = 30 de| £46x20805* = 35) \|ae| 546/xa8/5* = 3 
3 
ef | A rasxs.s* = 300 ef | /483x 0.805" = 76) \ef| 9/xaels* : 
le = 908 le = 793 ly = 73.4 
— 
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= ee 
I, and I, I, and I, Loni 
Tab] 4446x5707 3 = 145 | abl 3.42x5/ = 89 | |a6| 342x274" = 25.7 
fae @ = /20| {bec Q@ =/83 bc| 5.46/x2.74° = 4/ 
L\ed| $98 +2.98x195* = 6 |T\ed| $88+2.98x0585°= 3 |Z \cd| 3870274 =29 
de @® = 63 | Ide @ = 48) |e . Q  =/94 
ef | 9.4 x 3.32 =/00 | lef | /83x3.93* = /83 ef| #4 +9/x4.835° =2748 
I, =434 I= 506 I, = 389.9 
 O= —aRkF +R//, IS Formula@ m=-0293 n=-4 @=-aRkF -RIL/S 
a=-2.46 K=2685 | Formula @=aRAF +R]L/s a=-2.74  k=2.21 
@=(0/37R’+ RF majk a=0805 k=0905| @=aRkF-R/ils 
m=2.22 n=-l362 |Formula@ m=0293 for I a=Q8IS K=0.285 
@=2/488R" RF mk m= 4 for I, m=0.283 
m =136 for I, Q m=2.832 m= 1642 
m =2.22 for I,* 
@Q=(0/4 88R’ RE mitt 
m= 4.6/2 
Sum of I, = 408+79= 487 
Sum of I, =434+73 = §07 
Sum of I, =$06 +390 = 896 
487X —263Y-137Z = 304000 
—263X +S507Y —6/Z ~=406000 
—/37X - 61Y +896Z =2/7000 
X= /777 lbs. Y¥=/796 Ibs. Z= 638 lbs. . 
“an Hovgaards 
Reacting Moments at f . — Ftlbs nlbe inlbs 
XY- plane :--1777 "xX 9.665 +/796%3.32)= 1/80 134000) 135,400 
XZ—plane :—(177 7 *xX0805, -638"%3.93') =1080  13000| 43800 
¥YZ—plane :—(-/796*X0.8I15' +638" *9.385) =-45/8 —54200| $54,400 
Note : The constants at the right side of the equations differ slightly 
from those used by Hovgaard, which account for the smal! difference 
in the intensities of the forces. 





ISTION OF THE MONTH— 
(Concluded from page 77) 
he latent heat of evaporation at 
tmospheric pressure and 26.8 cu 

t is the volume of 1 lb of steam 
t atmospheric pressure. 

If the weight of the condensate 
ber unit of time and its tempera- 
ure and pressure are known, it 
8 possible to compute the size of 

flash tank, but this volume of 
hot water generally is not known. 

Possibly an acceptable rule 
vould be to use as a flash tank 
drum 3 ft long, of the same dia- 
meter as the steam main that the 

nk is to serve. The flash tank 
renerally should not be insulated. 

If the tank is to be located in an 
inusually warm room, its size could 
be increased. The heat escaping 
rom a flash tank might cause a 


small interior room to be too warm. 

There are published ratings for 
float traps used to drain high pres- 
sure steam mains. It is possible to 
compute the surface area of the 
flash tank accompanying such a 
trap from the pounds of water per 
unit of time that may be expected 
via the trap discharge. The surface 
of the flash tank necessary to re- 
lease the required amount of heat 
could be computed by considering 
it as a steam radiator in thermally 
circulating air.—S. L. 


USE TANK OR TANKLESS 


TYPE OF WATER HEATER? 





Y ov ARE invited to submit an an- 
swer to the following question from 
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R. A. about water heaters for pub- 
lication in these pages. Suitable 
answers will be paid for at regular 
rates, with additional payment for 
sketches. You are invited, too, to 
submit a question about heating, 
piping, or air conditioning for pub- 
lication here. 


I have been told that in hard 
water areas there is more likelihood 
of encountering trouble with a 
tankless type of water heater than 
there is with a tank type. It doesn’t 
seem to me that there should be any 
particular difference between the 
two types on account of water hard- 
ness, but I'd be interested in learn- 
ing of any experience on this point 
or having comments from other 
readers of HPAC giving their 
ideas.—R. A. 
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IN THIS regular feature, informal 
comment on heating, piping, and 
air conditioning matters is given 
by Samuel R. Lewis, consulting 
mechanical engineer, a member 
of HPAC’s board of consulting and 
contributing editors. This month he 
describes a recent inspection of 







the piping services on a colleg, 
campus and tells what is wrong, 
with them. This piping is bx ing 
modernized, and some genera 
rules to be observed in designing 
and installing the piping distr by. 
tion system for such central sto io; 
heating projects are given here. 


aon eakawt — 





Well-Planned PIPE TUNNELS Aid 
Efficient Central Plant Heating 


Consulting Engineer Tells What to Avoid 


A COLLEGE campus that was in- 
spected recently has a fairly accept- 
able boiler plant, with mechanical 
firing. Transmission of piping serv- 
ices to the many buildings scattered 
over a large area is via masonry 
trenches. One might call them tun- 
nels (the popular name), though of 
course they are ducts that were 
built into ditches that later were 
backfilled. 

The original designer of this 
rather old plant went all out for 
central distribution and placed in 
these long ducts the following 
services: 

1) 8 in. low pressure steam, 5 psi; 

2) 4 in. boiler pressure steam, 125 
psi; 

3) 3 in. domestic hot water; 

4) 1-% in. domestic hot water re- 
circulation; 

5) 3 in. vacuum suction return; 

6) 2-%in. return from remote 
condensate or vacuum pumps, 20 psi; 

7) 1-% in. high pressure steam 
drain; 

8) 4 in. cold water; 

9) four-channel electric conduit 
duct; 

10) electric light conduit for trench 
illumination. 


The duct is 5 ft wide and 6 ft 6 
in. high—stated to be the inflexible 
“standard” of the college admin- 
istration office. The duct has occa- 
sional drainage traps to an outside 
sewer. The various pipes are sup- 
ported on ring hangers from trans- 
verse structural steel bars between 
posts and one wall of the duct. The 
supports are about 10 ft apart. 
Many of the pipes are suspended 
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from earlier, higher pipes. Long 
ago the electric cables became so 
hot and were so damp that they 
were superseded by new ducts 
buried in the ground outside the 
“pipe tunnel” ducts. 

Many of the electric light con- 
duits close to the ceiling are short- 
circuited due to the heat having de- 
stroyed the insulation. Occasion- 
ally there is an expansion joint that 
spouts steam and drips hot water. 
With so many pipes in so small a 
duct, all on one side, some of the 
mains are inaccessible for manipu- 
lation of a pipe wrench or welding 
torch. 

The cold water main is, of course, 
wet and rust covered due to con- 
tinued condensation on its exterior, 
and, as a result of the heat, the 
drinking water in the buildings 
must be refrigerated locally even in 
cold weather. 


Maze of Branch Mains 


Wherever there is a branch con- 
nection the maze of branch mains 
that must pass each other and that 
must dodge over or under the 
through mains, involves an inter- 
esting crawl for the unfortunate 
human who traverses the pipeway. 
He comes to a dark spot and touches 
the electric light to see why it isn’t 
working, and—standing in the 
water on the floor—achieves a snap- 
py electronic demonstration. The 
average temperature in the trench 
is over 100 deg. Occasionally there 
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is a building (often not of fire re- 
sisting construction) throug}! 
which the mains escape from th 
duct and spread out in the base. 
ment, eventually gathering to enter 
another pipeway and pass o! 
other buildings. 

It is practically impossible to re- 
pack a slip type expansion joint i: 
the duct, or to seal a leak in any 
main except when the main hap- 
pens to be the one nearest the al- 
leged working space. As a result, 
there are several leaks of water, air, 
and steam that evidently are of 
long duration. 


Obvious Conclusions 


Some rules covering genera! 
practice may be drawn from this 
inspection: 

a) The pipeway should be wide 
enough to permit all mains to be 
stacked but one tier wide, with 
enough room to operate wrenches on 









lege 
r Mg 
ing 
Leral 
ning 
r bu. 
xtion 
here, 


~— 


nera! 
this 


wide 
o be 
with 


PS On 


1946 





e largest pipe and with clearance 
tween the pipes and the back wall 
» reach all flange bolts. 
b) No cold water pipes should be 
baced inside heating ducts. 
c) No electric conduits should be 
baced inside pipeways used for heat- 
pg except when thoroughly protected 
nd carrying low voltage with mois- 
re-resisting fixtures used only for 
eal illumination. 
ad) The duct should be high enough 
r reasonable human progress, with 
miarged zones to permit crossover 
here branches are taken off. 
e) Drainage outlets should be fre- 
yent, to sewers outside of and below 
e trenches, with the duct floor 
itched to drain readily to the outlet 
aps. 
f) Trouble frequently is found with 
tops of these ducts since the in- 
de of a concrete slab will be very 
arm, while the outside of this slab 
my be subjected to extreme cold. 
he expansion and contraction strains 
rmit leakage of ground water into 
e pipeway. Ducts having a rein- 
reed concrete structural cover, then 
composition roof, then a second 
yer of concrete which often may be 
sidewalk, have endured well. 


In this specific installation the 
xtreme centralization by the origi- 
al designer is to be abandoned. 
he low pressure steam mains no 
nger are to be employed. 
The electric generator engines 
ave been operated only during 
ight hours per day in winter, 
ince public service energy is avail- 
ble and is proved to cost less than 
wes the extra fuel and labor for 
perating a relatively small plant 
4 hr per day the year around. 
hus the 8 in. steam main and the 
in. vacuum suction return will be 
moved. 
The 4 in. cold water main will be 
uperseded by a new cast iron cold 
ater main, buried outside the 
ut. The domestic hot water for 
ech building will be heated by 
eam within each building, and the 
rmitories where food is prepared 
ill each have two temperatures of 
ut water—one for dishwashing 
i laundry, and one, much less 
for lavatory and bath purposes. 
us there will remain in the old 
only a high pressure steam 
in, a return from the drainage 
aps in this main, a condensate re- 
m pipe under about 20 psi pres- 
from outlying electric vacuum 
ips, and a new electric conduit 
illuminating the passageway. 
There will be a new branch from 
main pipeway to each separate 
iiding, and all services through 








Practical pointers on underground piping for in- 


stitutions and industry are given 


the buildings themselves now em- 
ployed to reach other buildings will 
be removed. Thus we can enjoy a 
fire or can wreck an ancient build- 
ing without putting other buildings 
out of service. 


Larger Ducts Will Be Used 


All branch ducts will have en- 
larged zones at the junctions with 
the main thoroughfare so as to per- 
mit orderly connections with the 
main lines and new ducts or tunnels 
will be at least 8 ft wide and 7 ft 
6 in. high. In some cases the new 
passages will be 10 ft wide to per- 
mit bad weather travel for pupils 


in this article 


and faculty from building to build- 
ing. 

I know of but one college campus 
where true tunnels are employed 
for conveying the central heating 
mains. At the University of Min- 
nesota there is a layer of chalk-like 
soft rock about 40 ft down, below a 
stratum of hard rock. True tunnel- 
ing here is easy and is resorted to 
extensively. When a new building 
is built they dig a well down to 
intercept the soft rock and extend 
the tunnel to meet it. There should 
be very few drainage or transmis- 
sion loss troubles in this great 


plant. 


MIT TO STUDY CORROSION 


Corrosion of metals, cause of one 
of the world’s greatest economic 
losses, will be studied in a coordi- 
nated program of instruction and 
research at the Massachusetts In- 
stitute of Technology, it was an- 
nounced last month with the ap- 
pointment of Dr. Herbert H. Uhlig 
to the department of metallurgy to 
take charge of the project. 

In order to consolidate the attack 
on this major problem, which—it 
has been estimated—causes losses 
amounting to several billion dollars 
annually, Dr. Uhlig will cooperate 
closely with all departments of the 
institute concerned with corrosion. 
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The subject has been under inves- 
tigation at MIT for many years and 
important work has been done by 
the departments of metallurgy, 
chemical engineering, and chem- 
istry. Organization of the corro- 
sion program as a project on which 
the resources of all departments 
will be brought to bear is expected 
to expedite the search for methods 
of preventing or controlling corro- 
sion. In the oil industry alone it is 
conservatively estimated that losses 
from corrosion amount to approxi- 
mately $125,000,000 a year in re- 
fineries and $50,000,000 in pipe 
lines. 
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1 os job evaluation engineer and 
the heating, ventilating, and air 
conditioning engineer meet at the 
most sensitive spot in the entire 
production area—the workman’s 
bench. Here the directives of top 
management become effective, be- 
cause it is the point at which the 
human element and the material 
element blend to form the chain of 
events known as the manufacturing 
process. It is at this point that all 
of the engineering skill of industry 
is focused. Here will be found the 
planning engineer, the manage- 
ment engineer, the safety engineer, 
the hazards engineer, the medical 
staff, the heating, ventilating, and 
air conditioning engineer, and the 
job evaluation engineer—all with 
the purpose of producing the best 
product at the lowest practical cost. 
Each of them is interested in the 
workman and his bench. It is pri- 
marily of the job evaluation engi- 
neer and the heating, ventilating, 
and air conditioning engineer that 
this article deals because, up to the 
present time, the relationship be- 
tween these two has not been well 
understood. 

The heating, ventilating, and air 
conditioning engineer is interested 
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By RALPH MARTIN McGRATH 


JOB EVALUATIO 


and the 


in the working conditions under 
which the work is done; so is the 
job evaluation engineer, but for a 
different purpose. The heating, ven- 
tilating, and air conditioning engi- 
neer is interested in controlling the 
elements in the working conditions 
that interfere with production, 
while the job evaluation engineer is 
interested in the appraisal of the 
final result. The job evaluation en- 
gineer is not interested primarily 
in changing those working condi- 
tions, for his is the job of judging 
the conditions as he finds them; but 
the heating, ventilating, and air 
conditioning engineer is interested 
in changing those elements—be- 
cause, as the degree of annoyance 
is reduced in this environment, 
worker morale and production rise. 
To the extent that the heating, ven- 
tilating, and air conditioning engi- 
neer is successful in reducing the 
degree of discomfort of the job to 
the worker, to that extent does he 
affect the ultimate evaluation placed 
upon the job by the job evaluation 
engineer. 

In his search for methods of re- 
ducing the annoyance factors in the 
workman’s environment, the heat- 
ing, ventilating, and air condition- 
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Heating, Ventilating, and 
Air Conditioning Engineer 


ing engineer has developed a ser 
of objective standards that ar 
the disposal of the job evaluat 
engineer if he wishes to use the 
The fact that few job evaluat 


engineers have used them is depla 


able and stems from the fact th 
objective criteria have not been ¢ 


tablished by this profession for th 


use of its engineers. At the prese 
stage in job evaluation engineerin 
much of the judgment is based w 


the opinion of so-called “experts 
and it is the thesis of this artic 


that it need not be any longe 
There are objective data 
which the opinions of the job eval 


ation engineers can be based w 


those data have been developed | 
the pure sciences and applied by ¢ 
heating, ventilating, and air « 
ditioning engineers to the soluti 
of their particular problems. The 
is no real reason why these sal 
data cannot be used by the 


evaluation engineer in solving 


problems. 
“Degree of Disagreeableness 


There has been so little publish 
upon how the job evaluation eng 
neer goes about making his evall 
tion that it is the bold spirit “ 
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ntures to discuss so virgin a field 
a publication devoted to the in- 
rests of heating, ventilating, and 
r conditioning engineers. Enough 
»s been published to enable us to 
pint out that the base line usually 
mployed is that of the “degree of 
sagreeableness”” of the worker's 
»vironment to the worker. In the 
pmposite called “the worker's en- 
ronment” may be recognized three 
ments which the author classifies 
major in importance—noise, 
pat and humidity, and fumes and 
st—and two minor elements—oil 
d grease, and the kind of protec- 
ve clothing which must be worn. 
is admitted that there are other 
se lines which may be employed 
t the most logical one is that of 
e degree of comfort or lack of 
mfort that the presencé of these 
ajor and minor elements causes 
the man on the job. 
Two of the most widely adopted 
d b evaluation plans recognize five 
grees Of discomfort but neither 
them sets up the objective stand- 
aT ds by which they are to be differ- 
tiated. The problem of the engi- 
er is to establish the points at 
ich each of the five levels begins. 
seria is perhaps more accurate to speak 
are the location of the bands of dis- 
luatiq@imfort rather than of points. Since 
» theme plan makers did not set these 
luatigvels up, the engineer must do so. 
deplgmmhe differences of opinion among 
ct th@b evaluation engineers on where 
een a™mese bands lay led the author to 
for take a study of the possibility of 
resetting up objective standards and 
eering@ is convinced that it can be done. 
du 
‘perf What Data Are Available? 
arti In establishing the levels of dis- 
longe™reeableness of noise, the work of 


upe acoustics engineer is available 
evalfid his publications indicate that 
ed ao units of measurement may be 


ped ployed: the decibel and the fre- 
by (WlRency. 

r cO@li In establishing the levels of heat 
olutiofd humidity, there is the extreme- 
The valuable work of the American 
> Salciety of Heating and Ventilating 









he @™Mgineers, which has been studying 
ng Me problem of how to make the 
brkman’s environment more com- 
_ rtable for a long time. The 
at SHVE has given us the “effective 
vlish#iimperature” and the zones of com- 
| entiiirt. 
valli In establishing the levels of dis- 


it Wilimfort from fumes and dust, there 





THE JOB evaluation engineer and the heating, ventilating, and air con- 
ditioning engineer meet at “the most sensitive spot” in the entire produc- 
tion area—the worker's bench, where the former must appraise working 
conditions and the latter is interested in controlling them. . . . In this 
easy4o-read article, Mr. McGrath (himself a job evaluation engineer) 
explains some of the factors that must be known to evaluate a production 
job, discusses the data on atmospheric and other conditions he must 
have to do so, and stresses the importance of job evaluation and heating, 
ventilating. and air conditioning engineers working in close harmony. 


is the work of the industrial hy- 
gienists and the safety engineers 
who have developed the data upon 
the “concentration in terms of the 
number of parts of the element to 
the million parts of air.” These are 
objective units of measurement 
and there is no reason the job evalu- 
ation engineer should not use them 
and the data developed by these en- 
gineers. 


Levels of Disagreeableness 


The exact point in the continuum 
of disagreeableness at which each 
of these levels shall be established 
is a function of top management 
acting upon the recommendation of 
the job evaluation engineers, since 
any evaluation in any of the at- 
tributes ultimately affects the price 
that is paid for the job. 

It is the personal opinion of the 
author that care must be exercised 
to keep the scale of disagreeableness 
within the limits marked by the in- 
jury to health level. It should be 
obvious that serious repercussions 
would result from the fixing of the 
fifth degree at the level where ex- 
posure to the elements used in 
evaluating working conditions was 
injurious to the health of the work- 
er. It is almost imperative, then, 
that the engineer recommend no 
scales for the consideration of top 
management that say in effect “the 
working conditions of this degree 
are so disagreeable as to affect the 
health of the worker to the extent 
that they injure his health.” This 
is the basic argument upon which 
the author rests his urgence that 
the attributes “working conditions” 
and “unavoidable hazards” be 
scaled on different base lines. The 
base line developed by the heating, 
ventilating, and air conditioning 
engineers—that of the comfort of 
the worker—-seems not only the 
most logical one but the safest one 
from every angle. To the industrial 
hygienists and the medical staffs 
belong the development of the bases 
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for the evaluation of the attribute 
“unavoidable hazards.” 

The following are suggested as 
the points at which these bands 
should be established and are based 
upon a review of the present avail- 
able studies in print. They are 
offered in the hope that they will 
stimulate other engineers to assist 
in helping to delimit them with 
greater accuracy than the present 
information makes possible. 


NOISE 


The fifth degree: the beginning of 
the established hazards level. Note: 
this is not the level at which sound 
intensities cause pain. 

Fourth degree: the beginning of the 
danger zone. 

Third degree: the beginning of the 
zone in which noise levels are re- 
ported as annoying to all of the nor- 
mal population of workers in the job. 

Second degree: the level at which 
50 per cent of the normal population 
of workers report the noise as being 
annoying. 

First degree: the level at which 
none of the workers report the noise 
element as disagreeable. 

(In the field of “noise” the subjec- 
tive judgment of the individual is not 
a wholly reliable index because of the 
fact that the worker can report an 
adjustment to the noise even while 
hearing injury is proceeding of which 
he is unaware.) 


HEAT AND HUMIDITY 


Fifth degree: the beginning of the 
danger zone. 

Fourth degree: the approach to the 
danger zone. 

Third degree: the upper limit of 
the comfort zone of men normally 
clothed and actively at work. 

Second degree: the point at which 
50 per cent of the workers report the 
level uncomfortable. 

First degree: the point at which 
all of the workers report the condi- 
tions as being comfortable. 

The base line: men actively at work 
in factory jobs and normally clothed 
for sustained periods that represent 
conditions comparable to the typical 
eight-hour day. 

(Unlike “noise,” the human organ- 
ism has not yet developed a means 
of adaptation that is as deceptive as 
that for “noise.” Here, too, there is 
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Job evaluation is the objective appraisal of the human factors 
required by the job, viewed from the position of the job itself 


a need for the establishment of the 
zones upon objective data pf comfort 
rather than subjective data or purely 
individual reports.) 


FUMES AND DUST 


Fifth degree: the unsafe zone. 

Fourth degree: the point at which 
the concentration produces “toxic” 
reactions. 

Third degree: the point at which 
the concentration produces “disagree- 
able” reactions. 

Second degree: the point at which 
the concentration is merely annoying. 

The first degree: comfortable: (no 
manifestations of annoyance). 

It is recognized that whenever 


any environmental condition is re- 
ported as being disagreeable to the 
living organism it means that de- 
fensive and protective reactions are 
in action. The real bases even 
for the “disagreeableness” base 
line are physiological and psycho- 
logical data indicating the extent 
to which these defensive and pro- 
tective reactions are in action. At- 
tention is invited to the fact that 
specific data are not given for each 
of the degree levels mentioned 
above and the reason for omission 
is that additional research is need- 
ed in the field of noise and dust to 
delimit them before they are made 
final. In the field of heat and hu- 
midity the author believes that the 
research of the heating, ventilating, 
and air conditioning engineers has 
been so carefully done that these 
levels can be set up, tentatively, so 


86 


that other engineers may initiate 
work that will either confirm them 
or move them. 

In the field of noise there is an 
urgent need for the publication of 
both decibel levels and frequency 
levels of each of the kinds of ma- 
chines used in production: punch 
presses, power brakes, drill presses, 
screw machines, milling machines, 
lapping machines, welding ma- 
chines, heading machines, thread- 
ing machines, slotting machines, 
lathes, insulating machines, braid- 
ing machines, boring mills, grind- 
ers, coil winding machines, gear 
cutting machines, gear hobbers, 
forging machines, planing ma- 
chines, sheet metal operations, ma- 
terials handling machines, and a 
host of others. It is very difficult 
to get decibel levels and frequency 
levels on each class of machine that 
is used in the service and produc- 
tion jobs of modern factories—not 
because it is so difficult to measure 
but because when it is measured the 
results are not released by the 
measuring engineers. Data are 
needed, too, on the noise levels in 
assembly rooms, packing rooms, 
plating rooms, molding operations 
rooms, and materials handling lo- 
cations. Why the decibel levels that 
have been ascertained by industrial 
plants have been kept so closely 
guarded as secrets is hard to un- 
derstand. 


In the heat and humidity 
there is need for much more 
rate data on the five levels 
tioned above for men active! 
gaged at work at factory pos 
normally clothed for the t 
working day. It is of little 
offer to representatives of top 
agement experimental evid: 
drawn from laboratory cond 
that are so remotely compara 
many of the studies now ava 
Valuable as the studies now re; 
are, most of them are still 1 
the comparable basis. From t! 
sults we may infer broad gx 
principles but until the e 
mental studies conform more 
ly to the actual job conditix 


the factory they will remain inf 


mative but not directly compa 
Studies are needed for peri 


eight hours a day and extending 


from three to six months. 
In the fumes and dust field t 
is need for more published re; 


on the concentrations that are a 
noying, disagreeable, toxic, and 


safe. The literature indicates 
there is a greater amount of 
in existence than has been 
lished. What is needed is the 
lication of the data. 


Need For Standards 
There is a need for the estab 
ment of a national committe: 
job evaluation standards wit 
view to developing standards 


will have the force and respect 
those now being promulgated 


the American Standards Ass 
tion. The ultimate of this com 


tee’s work should be the formula 


tion of standards that can b« 
ommended for adoption by the 


throughout the United States 
There is need, too, for th 

velopment of a guide handboo! 

the use of job evaluation engi! 


that will have the prestige and us 
fulness of the Guide published 
Such a_handboo 
would have in it standards for 


the ASHVE. 


evaluating and pricing of th 
ous attributes, from educati 
unavoidable hazards; it would 
comparative job structures )D 
upon the analyses of publi 
wage structures: it would 

data on piece rates and incent 


It would have a section devote 
definitions, and a roster of qualifé 


personnel. 
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There is a need for the forma- 
on of job evaluation engineering 
cieties in which such engineers 
, discuss their problems in a free 
nd scientific atmosphere in order 
hat the differences of opinion that 
ow exist among them can be aired 
nd reconciled. There is a need 
pr the admission of the points of 
iew of job evaluation engineers to 
h columns as “Open for Discus- 
on”, appearing in Heating, Pip- 
g & Air Conditioning. Heating, 
entilating, and air conditioning 
gineers seem not to be afraid 
» air their differences of opinion 
d job evaluation engineers should 
ot be either. The professional field 
oes not need another group of 
gineers off by themselves talking 
» themselves; but it does need the 
clusion of other points of view 
uch as those that the job evalua- 
jon engineers could bring with 
em. 













Scientific Basis 


Finally, there is a need for the 
b evaluation engineering profes- 
ion to put its own house in order 
nd establish itself upon a truly 
ientific basis. Among the per- 
nality traits not needed by job 
valuation engineers at this stage 
f the science are those of a sales- 
nan. Valuable as this ability is, 


job evaluation needs to perfect the 
product that it has to sell before it 
does any more crowing about how 
good it is. Among the basic traits 
of the human mind that job evalu- 
ation engineers need the least of 
at this time is the verbal ability. 


What Job Evaluation Is 


Job evaluation is the objective 
appraisal of the human factors re- 
quired by the job, viewed from the 
position of the job itself. As such, 
it is a scientific branch of the per- 
sonnel field and as such it might 
be called “human engineering”— 
although the connotation that has 
grown up around that term has 
been so emotionally labelled as to 
make the author wish not to em- 
ploy it until it can be redefined. 
Such an engineer does not have to 
be technically trained in all of the 
various types of engineering that 
contribute to the complex process 
that we know as the manufacturing 
process, but he must be familiar 
with the methods of measurement 
of the human factors that compose 
the duties which management 
states is “the job”. This means 
that he must know what educa- 
tional background is essential for 
entry upon the duties of the job 
with normal supervision; what 
training on the job is needed in 


addition to the educational back- 
ground just mentioned; what type 
of independent judgment is _ re- 
quired to perform the job correctly ; 
how to measure the physical de- 
mands of the job upon the average 
worker who fills the job; how to 
evaluate the mental and physical 
demands of the job; how to com- 
pute the degrees of responsibility ; 
what the nature of the hazards of 
the job are and the social and legal 
implications of each of those de- 
grees; and lastly—the subject mat- 
ter of this article—how to measure 
and evaluate the elements which 
compose the working conditions of 
the job. 


Functions of Engineers 


The function of the job evalua- 
tion engineer is to appraise: of the 
ventilating, heating, and air con- 
ditioning engineer to control the 
elements of the working conditions. 
In his appraisal capacity, the job 
evaluation engineer is a staff officer 
to top management in that he in- 
forms it of the ultimate price that 
must be paid to get this tour of 
duties performed. The appraisal of 
the job evaluation engineer is the 
opportunity of the heating, venti- 
lating, and air conditioning engi- 
neer—and the two types of engi- 
neers should work in close harmony. 








The Nation's Standard of Living 
Depends on Construction Industry 


Progress in a nation depends 
upon the pioneering spirit of its 
people. In this country, we have 
developed the genius for the trans- 
mission of new ideas through re- 
search and engineering into new 
and better products and into new 
and better services for the people. 
When this process is continuous, 
we have good times, active busi- 
ness, and high employment. When 
for some reason it is interrupted, 
we have bad times, stagnant busi- 
ness, and low employment. 

It is commonplace to say that al- 
ready we have a high standard of 
living—the highest in the world. 
It is high for one reason only and 
that reason is the high per capita 
productivity of our people. 

And why is this so? It is not 
the length of the workday. Few 
work long hours anymore except 
the farmer and the men who write 


directives, and especially those who 
try to interpret them. It is not be- 
cause of back-breaking toil. Even 
the farmer has an easy time physi- 
cally compared with the food pro- 
ducers in other lands. 

There is only one reason for the 
productivity of the American work- 
man, and that is the better tools 
and skills which have been devel- 
oped, and most important of all, 
the power to drive those tools. 

Men’s muscular power is limited 
to a small fraction of a horse- 
power. The industrial age has 
augmented this power until, as 
stated by Gwilym Price, president 
of the Westinghouse corporation, 
in 1939 every factory worker had 
between five and six horsepower at 
his disposal. Note how this has 
risen. ‘In 1900 it was two horse- 
power. In 1920, less than three, 
reaching between five and six in 


1939. It is doubtless higher today, 
but current figures are not avail- 
able. 

If we are to add one more horse- 
power for every factory workman, 
it means the construction of two 
billion dollars worth of power 
houses and transmission lines. To 
this must be added the buildings 
to accommodate the larger units of 
production with their modern con- 
veniences, such as air conditioning, 
perhaps doubling the two billions 
mentioned. 

All this means construction and 
demonstrates again the progressive 
role of the construction industry in 
accomplishing the universal pur- 
pose of constantly increasing the 
standard of living of everyone in 
the nation.—From an address by 
E. P. Palmer, president, Senior and 
Palmer, before the Chamber of 
Commerce of the United States. 
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PRACTICAL POINTERS 





QUALITY AIR CONDITIONING 


(The Part Played by the Consulting Engineer and the Architect) 


In discussing the part to be 
played by the consulting engineer 
and the architect in assuring qual- 
ity air conditioning, I have no 
license to speak for the architect. 
Therefore, I can only record what 
I continually tell the architect; 
sometimes the architect cooperates. 

Presumably, “quality” means 
first quality and “air conditioning” 
means use of refrigerated air. The 
easiest plant to design is one for 
which the construction of the build- 
ing is arranged for the maximum 
resistance to heat transfer and in 
which adequate clearances are pro- 
vided for the apparatuses and for 
the ducts and pipes that must serve 
them. Whether the building or en- 
closure to be served is in existence 
or whether it is new, has a potent 
influence on the quality of the re- 
sults that can be expected. Speci- 
fications of the ideal conditions 
that always are to be hoped for, 
vary considerably under the in- 
fluence of the character of occu- 
pancy and size of installation. 
There are many differences be- 
tween an industrial processing air 
conditioning installation and one 
for promoting human comfort. 





By Samuel R. Lewis 


My remarks refer to comfort in- 
stallations and they are all based on 
specific recent experiences in cor- 
recting unfortunately designed ex- 
isting plants or in the light of 
observations of more fortunately 
designed existing plants. 

Granted a comfort installation in 
a large office of an industrial plant, 
the architect might be urged to set 
aside for the machine room an area 
near the center of the space that is 
to be served, so that any air dis- 
tributing duct need carry not more 
than half the volume of air it would 
have to transport if the machinery 
room were at an end of a long 
building. 


Deliver Cooled Air Downward 


The machine room could very 
well be in the next story above the 
space to be served. 

We might suggest that cooled 
air is more easily delivered down- 
ward to the horizontal ducts than 
forced upward to them, and that 
this virtue overbalances the re- 
sistance encountered when forcing 
warm air downward. 

We would endeavor, in the north- 
ern hemisphere, to obtain the sup- 


QUALITY AIR conditioning was the theme of a symposium at the recent 
spring meeting of the American Society of Refrigerating Engineers at St. 
Paul. Mr. Lewis, consulting mechanical engineer and a member of 
HPAC’s board of consulting and contributing editors, prepared this ar- 
ticle for the symposium, in which he outlines the part played by the 
consulting engineer and the architect in assuring “quality” installations. 
His remarks comprise a practical check list of things to do and things 
not to do if a comfort air conditioning installation using refrigerated air 
is to give full satisfaction. He lists briefly six jobs that gave trouble. 
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ply of outside air through an ope. 


ing in a north wall rather tha 


from directly above a sun heated. 
black surfaced roof, or from either 
the east or the west sides of the 


building. 
Protest would be made against 


any attempt to design a plant for 


use only in summer. If ventilation 


and comfort are desirable in sun- 
mer they are even more desirable 


in the spring and fall and on cold 
winter days. 


Positive Fan Exhaust 


There world be positive exhaust 
by a fan, capable of delivering al! 
the air removed from the rooms }y 
it, either outside or back to the 
intake of the supply system. The 
proportion of recirculation to the 
total volume of air supplied would 
be variable and adjustable. Thus, 
in extremely hot or extremely cold 
weather the percentage of recir- 
culation prior to occupancy would 
be high, and during occupancy tt 
might be sufficient only to con 
trol odors or to comply with health 
department rules. On spring an 
fall days when the outside air 
cool enough to avoid operation 0 
the refrigerating plant, 100 pe 
cent outside air would be enjoyed 
and 100 per cent of the spent ai 
would be wasted outdoors. 

Arrangements would be made 
for filtering both recirculated an 
outside air. 

The design of the ducts for dis 
tribution of the air throughou 
each story would be dictated 
the location of the partitions, ° 
if there are great open space 
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there would be at least one inlet 
for every construction bay or one 
inlet for a minimum of each 400 
sq ft of floor area. Considerable 
effort would be made to secure in 
each room or bay a commensurate 
spent air opening for every air 
supply opening, though if these 
could not be obtained reasonably 
for every bay, recognition would 
be made of the fact that delivery 
of the air supply to the critical 
area is more important than minute 
distribution of the air removal. 


Individual Automatic Temper- 
ature Control 


Every private office would have 
means for individual automatic 
temperature control. There would 
be emphasis on the possibility that 
at some future time partitions may 
be added or moved, and that 
intensities of occupancy may 
change. Many “nonquality” air 
conditioning plants might have 
been quality ones if zoning for 
automatic temperature control had 
been designed for each construc- 
tion bay or for each private of- 
fice, rather than zoning for solar 
influence on the whole east side 
or west side of a long building. 

Air supply inlets designed to 
introduce air at high velocity at 
right angles to or even diagonally 
toward transverse ceiling beams 
and toward exterior walls should be 
viewed with alarm. I remember 
one large installation in which, for 
many private offices, the air deliv- 
ery is overhead, horizontally toward 
the windows. The executives in 
these offices preferred to sit with 
their backs close to the windows 
and they faced the supply inlets. 
The entering air, especially when 
cooling the room, caused an objec- 
tionable down-draft that could be 
felt against his back by each man 
at his desk. 


We should go to great lengths 
to provide large air volume and 
low air inlet velocity so that, es- 
pecially when cooling, the heat 
can be carried away with a small 
temperature differential between 
the air in the room and the enter- 
ing air, and so that the injector 
effect of the entering air with its 
tendency to cause counter flow of 
dust laden room air, will be min- 
imized. 

There would be provided the 


most efficient air filters that money 
could buy, as nearly automatic 
concerning rejuvenation as could 
be found, and visual signals 
should be installed to aid in main- 
taining the filters at a high stand- 
ard. 


Don’t Be Afraid to Reheat 


The engineer should not be 
afraid to use reheating, even at a 
slight increase in refrigeration 
demand, since by reheating the 
least complicated and longest en- 
during automatic differentiation 
of temperature and relative hu- 
midity in different rooms or zones 
can be obtained. 

Every air supply intake from 
outside and every outboard ex- 
haust outlet would have a normal- 
ly closed, very tight damper that 
would be open only if the electric 
circuit to the respective fan motor 
were closed. 


The thermostat in any room or 
zone would control all of the con- 
trollable sources of heat that could 
affect the thermostat. 

There would be provided under 
every air supply apparatus lo- 
cated above the bottom story of 
the building, a watertight and 
positively drained and curbed 
floor, to prevent the damage that 
otherwise eventually may occur 
from leakage of water or steam or 
oil. 

Every piece of live apparatus— 
such as fans, motors, and pumps 
—that could induce vibration or 
noise would be isolated on anti- 
vibration bases and consideration 
would be given to acoustical treat- 
ment of the machinery room and 
of the air ducts. 

There would be an airtight ac- 
cess door and an adequate electric 
light for every compartment in 
the airway. 


Six Jobs That Gave Trouble 


The basic reasons for many of 
the foregoing specifications are 
the result of the following ex- 
periences. The faults outlined have 
been corrected: 


1. A state capitol building in 
which the air conditioning was 
installed for summer only. The 
solons were expected to do without 
any ventilation in the winter. 


2. A bank, with the air condi- 
tioning plant above the execu- 
tives’ island, upon which plaster 
fell, and oil and water leaked 
down on the tops of the devoted 
brass hats. 


3. A general office several hun- 
dred feet long, zoned for east- 
west orientation, but having north 
and south ends that eventually 
were deprived of either cool] air 
or warm air becausé the controlle. 
delivery temperature fur the zone, 
adjusted to varying solar heat 
reception, proved rarely to be en- 
durable in the north and south 
end areas. 

4. Another large general office 
in which the zone control thermo- 
stats were located in rooms that 
had direct radiators having only 
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manual control. As the radiator 
heated the thermostat that con- 
trolled the zone temperature, 
cooler and cooler air was delivered 
to all rooms on the zone, causing 
cold drafts—especially in the 
rooms where the manually operated 
radiator supply valves were closed. 

5. A ventilating plant in which, 
whenever the supply fan was not 
running, the warm air from the 
tempering convectors reversed di- 
rection and poured through the 
outside air intake, wasting much 
fuel and chilling the rooms over- 
night by reversing the direction 
of the air flow in the exhaust ducts. 

6. A ventilating plant in which 
the considerable air pressure de- 
veloped by the air supply fan, in 
the absence of any exhaust fan, 
was unable on a summer day to 
force any appreciable volume of 
spent air up through six stories of 
offices. In this case even though as 
much as 100,000 cfm of air cooled 
to 60 deg was forced upward 
through the building by a fan and 
a 50 hp motor, no measurable 
amount of air was delivered out- 
board through the gravity roof 
ventilators. 
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“KNOW HOW” PAYS 








QUALITY AIR CONDITIONING 


(The Part Played by the Air Conditioning Contractor) 


O vaury in air conditioning in- 
stallations means the fulfillment 
of the desired performance of 
a coordinated design comprising 
heating, cooling, dehumidification 
in summer, humidifying in winter 
—utilizing, of course, distribu- 
tion of the treated air—and pro- 
ducing a condition of comfort 
for the occupants, avoiding any 
discomfort, and providing stated 
conditions as dictated by a par- 
ticular industrial process. 

Likewise, quality means the 
proper selection, coordination, and 
the control of the needed equip- 
ment in order to produce the air 
conditioning results desired. 

Past history in the air condi- 
tioning industry indicates that 
the pioneering work was accom- 
plished by energetic engineers 
who had the courage and vision to 
devise and invent the necessary 
equipment to do the work, and to 
use their ingenuity in developing 
new methods of controlling and 
distributing the treated air to ef- 
fect what we now term comfort 
conditions or to maintain rigid 
atmospheric control of tempera- 
ture and humidity for certain in- 
dustrial processes. 

This pioneering work required 
years of effort, as it was in a 
virgin field and the lack of proper 
equipment was a serious handicap. 
Thus manufacturers of equipment 
in more or less the true sense of 
the word, who had the shop fa- 
cilities and the engineering talent 
to keep progressing from year to 
year, carried out the early at- 
tempts in air conditioning design 
and installation until standard 
practices were evolved. 
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By A. C. Buensod 


In those pioneering days, there 
were only a few firms or indi- 
viduals that had any acquaintance 
with the problems connected with 
air conditioning installations. It 
is, therefore, only natural that in 
the course of some 40 years a great 
many engineers and other tech- 
nicians acquired the valuable ex- 
perience in experimenting and de- 
veloping this new industry, and 
have become real specialists in 
this field. It was a difficult and 
laborious task and many hours 
of labor were utilized in making 
some of the earlier installations 
function and in devising new 
methods and new equipment which 
were improvements on the equip- 
ment available before that time. 

Just as an illustration, air con- 
ditioning created the demand for 
a refrigerating system and thus 
was born the centrifugal type of 
refrigeration. The cleaning of air 
became more important and many 
types of dry filters were devised 
to better the cleaning efficiency 
that was obtained in a spray type 
washer. Automatic controls avail- 
able today are of staggering im- 
portance compared with the very 
meager and simple thermostats 
and hygrostats available in the 
earlier years. The “Freon” group 
of refrigerants opened up the 
commercial field in air condition- 
ing, permitting automatic opera- 
tion of small reciprocating refrig- 
eration compressors. 


Contractor Must Coordinate 
the Design 


The air conditioning contractor 
of today really has to sit up nights 
studying the various new types of 


air handling equipment, air dis- 
tribution outlets, refrigeration 
systems, automatic control sys 
tems, and various other gadgets 
that make an air conditioning sys- 
tem function. The air conditioning 
contractor obviously has the con- 
tract for an installation and is 
financially responsible, and, there- 
fore, must be thoroughly conver- 
sant with all of the engineering 
and installation technique to be 
able to coordinate effectively al! 
the parts of a design so that, when 
it is completed, it renders the 
results for which it was planned. 
These duties are all in addition to 
the contractor’s ordinary respon- 
sibility of handling materials and 
labor, and gambling on what he 
can do to meet stated costs. 

Air conditioning installations 
are not the simple contracting 
proposition that a boiler and 
steam piping project usually turns 
out to be. If the boiler is the right 
size, the piping is sized correctly, 
and the radiators are placed prop- 
erly with the right amount of 
surface, many mistakes can take 
place but you can still heat. This 
is not true of air conditioning, as 
a consensus of experienced air 
conditioning contractors shows 
that the cost of adjustments, serv- 
ice, mistakes in design and pos- 
sible replacements averages from 
two to three per cent of the sell- 
ing price. If this reserve for serv- 
ice and adjustment is not allowed 
for, the contractor simply has te 
dig it out of his pocket, because 
the best technique now known in 
the industry will not eliminate 
this expense. 

Most of the pioneering work 
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has been accomplished notwith- 
standing the facts that there will 
always be new and better equip- 
ment and that with the great num- 
pers of air conditioning special- 
ists, new systems are bound to be 
evolved which will be an improve- 
ment in the coordination of the 
equipment now available, or to be 
made available, and the use of 
treated air to avoid the absorp- 
tion of unnecessary heat. Always 
there is the incentive to maintain 
desired results at a lower first 
cost, and a lower operating cost. 

It is a great satisfaction to the 
specialists in the air conditioning 
industry to realize that the col- 
lective effort of all concerned has 
had public acceptance and that 
the demand for quality installa- 
tions has been tremendously in- 
creased. It is also a satisfaction 
to realize that today we have a 
great many individuals and firms 
who have become highly skilled 
in the design of plans and in the 
preparation of the required speci- 
fications for air conditioning pro- 
jects. 


Competent Consultants 


The air conditioning contractor 
fully recognizes the duties and the 
value of competent air condition- 
ing consultants who formulate the 
necessary designs which are dic- 
tated by an intense study of the 
client’s requirements, assembly of 
basic load data, and the usual 
coordination of the design with 
the architecture, and the client’s 
particular problem of operation. 

This does not eliminate the 
routine work required to deter- 
mine the electrical load character- 
istics and proper placement of ele- 
trical services for driving the 
equipment, the steam heating 
connections, city water supply, 
plumbing and drains, as well as 
proper housing for the air condi- 
tioning equipment itself. The con- 
sultant obtains his remuneration 
by carrying out this vital part of 
the work and in creating a basic 
design. There are many air condi- 
tioning contractors who are fully 
competent to perform the work 
wually done by a consulting en- 
gineer but unfortunately most 
clients might expect to obtain this 
without proper remuneration and 
it is the opinion of the author 


that on the larger projects espe- 
cially, it would be inadvisable on 
the part of the client to try to 
eliminate the highly valuable 
work contributed by a consulting 
engineer. 


It is also quite true that there 
are some types of projects, espe- 
cially industrial processes, in 
which many of the air condition- 
ing contractors have specialized 
for many years and in which they 
would be more competent to carry 
out the owner’s requirements, bar- 
ring always the fact that if there 
is a new building of any size, the 
owner must have an architect and 
should have a consulting engineer. 
On the smaller types of commer- 
cial air conditioning projects, they 
are really too small for a consult- 
ant to be remunerated properly 
and therefore these types of pro- 
jects have been handled by highly 
specialized selling and contract- 
ing air conditioning organizations 
—usually dealers or distributors 
of large manufacturers of air con- 
ditioning equipment. 


The air conditioning contract- 
ing industry is really a profes- 
sion like medicine or professional 
engineering, and it is quite neces- 
sary for the air conditioning con- 
tractor to specialize in the types 
of projects in which he is familiar, 
and avoid the responsibility and 
financial risks in tackling types 
of projects for which he is not 
equipped with the necessary ex- 
perience. 

The author believes this is 
equally true in consulting air 
conditioning engineering and it 
has been his observation that 
many eminent consulting engin- 
eers prefer retaining other en- 
gineers who specialize in air 
conditioning, because the air condi- 
tioning experience gained in past 
projects is most valuable. 


Prequalification of Contractors 

There has been a marked tenden- 
cy in the past 10 years, accentuated 
in the war years, that there should 
be a prequalification of air condi- 
tioning contractors before selection 
to submit proposals for air condi- 
tioning installation work. This tend- 
ency was perhaps a normal! evolution 
in the air conditioning industry as 
it has been well demonstrated that 
the experience and the “know how” 
embodied in a contractor’s organ- 
ization is of vital importance in as- 
suring quality. 


Performance Guarantees 

There still seem to be several 
ways in which plans and specifica- 
tions for air conditioning work are 
prepared. 

First, a rigid set of detailed de- 
sign drawings and clear specifica- 
tions requiring only the experience 
and installation facilities to execute 
the work normally. This type may 
only have the usual warranty on 
equipment and workmanship but 
without any guarantees covering 
performance. 

Second, plans and specifications 
similar to the first, but rigid per- 
formance guarantees are specified. 

This, then, of necessity requires 
the prudent air conditioning con- 
tractor to study the given design 
and the specifications, checking in 
detail all the computations in order 
that he might rightfully know the 
financial risk in accepting such per- 
formance guarantees, as he only is 
financially responsible and has to 
make good on any changes required 
to bring the performance up to the 
specifications guarantees. Where 
such performance guarantees are 
required, the air conditioning con- 
tractor should reserve the right to 
make such changes in the capacity 
of equipment, or in the air distribu- 
tion or other pertinent details 

(Concluded on page 95) 


THE EXPERIENCE and “know how” of the air conditioning contractor has 
an important bearing on quality air conditioning installations, as out- 
lined and discussed here by Mr. Buensod, who is president of Buensod- 
Stacey, Inc., a leading contracting firm. In this article—which was pre- 
pared for presentation at the air conditioning symposium held during 
the recent spring meeting of the American Society of Refrigerating 
Engineers at St. Paul—Mr. Buensod explains the functions of the con- 
tractor and his relationship to the consulting engineer, discusses pre- 
qualification of contractors and performance guarantees, and concludes 
by summarizing the steps the contractor must follow to assure quality. 
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Radiant Heating — 
Floor, Wall, or Ceiling? 


THE Epiror—I enjoyed reading 
F. W. Hutchinson’s article, Radiant 
Heating—Floor, Wall, or Ceiling?, 
in the March HPAC and appre- 
ciated how closely his “purely 
mathematical approach” agreed 
with test results as well as with 
practical experience, gained in long 
years of operation. Since I do not 
consider it a mere coincidence that 
England and the European conti- 
nent install more and more ceiling 
systems, I would like to express my 
views on this article, and the dis- 
cussion on it by C. A. Hawk, Jr., 
in the April HPAC. 

I readily agree with Mr. Hawk 
that thousands of occupants have 
failed to see the difference between 
floor and ceiling installations, even 
in cases where both kinds of coils 
are installed in one structure. The 
human body is too crude an instru- 
ment to register immediately small 
variations in temperature and 
humidity, such as occur in 
buildings where ceiling and floor 
installations are both involved and 
where—due to the intimate inter- 
change of air and humidity between 
such rooms—these differences are 


92 


greatly minimized, if not wiped out 
altogether. 

Also, my individual experiences 
with occupants of fully ceiling and 
floor operated systems are much in 
agreement with those of Mr. Hawk. 

However, not only the scientist 
but also the engineer should be able 
to advise the individual occupant as 
to the properties of his heating sys- 
tem rather than to draw his infor- 
mation from this occupant. Being 
the only one to judge and compare 
great numbers of radiant heating 
systems, the engineer should care- 
fully distinguish between their 
properties and be aware of their 
influence upon physiological and 
practical conditions. 


Physiological Properties of 
Ceiling and Floor Systems 


In order to base our comparison 
on certain conditions, let us assume 
as an “ideal base” the outdoor con- 
ditions on a clear and calm spring 
day. Great comfort is gained from 
the following properties: (1) Lack 
of high temperature surfaces; (2) 
all surfaces, no matter what their 
composition or location, are of even 
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In the waiting room, which is 55 
long and 20 ft wide, of the C. 

0.’s new station at Prince, W. Va 
wrought iron radiant heating pip: 
were installed both in the ceilin 
and the floor. The ceiling, 17 

high, is constructed of perforat. 
metal with a 1 in. layer of sour 
absorbing material. The tar a 
gravel roof is on 4 in. of conere 
topped by 2 in. of foam glass i 
sulation. The 1% in. ceiling coi 
spaced on 12 in. centers, are su 
pended from metal hangers behi) 
the ceiling. The floor coils, fab) 
cated of 1 in. pipes on 18 in. ce: 
ters, are embedded in 1% in. 

sand on a 4 in. structural concre 
floor slab. The sand is cover 
with concrete, topped by terraz 


temperature; (3) no stratificati: 
(4) air is calm (no winds 
drafts); (5) due to lack of air n 
tion, little dust is whirled up a 
suspended in the air; (6) air 
heated from the ground, which 
turn is heated by radiation fron 
above (sun); (7). mean relative hu- 
midity is low; (8) human body re- 
ceives mild radiation from above 

Properly designed floor and ceil- 
ing systems compare equally 
and very favorably with the pro 
erties (1) to (4) of the “ideal base’ 
or outdoor conditions. In properties 
(5) to (8) the ceiling system is su- 
perior. Let us see why: 

(5) The floor system, due to its 
relatively great convection output, 
tends to keep in suspension dust 
particles whirled up by the o 
pant from the carpet, etc. 

(6) Although with floor systems 
the air is heated from the “ground’ 
(that is, floor), the floor in turn is 
not heated by radiation from abov 
Although I don’t like to draw d 
ferences in heat transmission shen 
nels—that is, between convectior 
and radiation—I consider it most 


important to find that output by ra- 


diation in a ceiling heated room is 
approximately 40 per cent greater 
than that in a floor-heated room 
Thus we should find the air temper- 
ature higher in floor systems t! 
in ceiling systems, and the mean 
surface temperature of the room 
enclosure (MRT) lower in floor 
systems than in ceiling systems 
(7) Having higher air tempera- 


ture, the floor system must have 


slightly lower relative humidity, but 


we try to get away from the dry air 


conditions of heated rooms. 











(8). In floor systems the human 
body obtains no radiation from 
above. The ceiling system, however, 
efficiently duplicates (as well as pos- 
sible) the “ideal standard.” The 
body receives heat by radiation 
“from above.” The air is but little 
directly heated from above, and 
rather by “reflected” heat from the 
“ground” (floor) and the walls. 
How important this principle, “ra- 
diation from above,” is in connec- 
tion with the rather sturdy human 
body, we do not know. Years of 
practical experience or experimen- 
tation in physiological labs will be 
required to find a true answer. 

But that there are certain in- 
fluences upon more fragile crea- 
tures should be noted. A_ verbal 
citation of the U. S. Department of 
Agriculture reads: “Poultrymen 
tell us that it (the floor system) is 
not the correct mode to brood young 
birds, inasmuch as nature has, 
through many generations, devel- 
oped a method of heating chicks 
through their backs. Too much heat 
on the floor is likely to cause leg 
weakness and crippled chicks. On 
the other hand, a damp and chilly 
floor is likely to cause trouble also.” 

The last sentence takes us to the 
second point of my discussion: 

Case A—Floor or foundation not 
insulated: The loss through such 
floors cannot be checked. For this 
reason—with unfavorable ground 
conditions—floor panels may have 
heat losses as high as 45 per cent 
of the entire heat supply, and ceil- 
ing panels may result in cold floors. 
Conclusion: To safeguard against 
such conditions, provide insulation 
of the building or the circumfer- 
ence of the floor. 

Case B—Insulated building 
space: Loss of floor panels is mini- 
mized; floor temperatures in the 
ceiling heated room are greater 
than air temperatures. Reason: 
The greater part of the ceiling 
output is dissipated in the form of 
radiation. This radiation hits the 
room enclosures, hence the floor— 
which in turn heats the air. Since 
the insulated floor cannot lose its 
heat to the ground, its temperature 
is greater than the air temperature. 
Very large buildings on dry ground 
do not require floor insulation with 
ceilings or floors heated. 

According to general opinion, for 
physiological comfort, floor temper- 
atures should not exceed 85 F. For 


structural reasons, floor tempera- 
tures should not exceed 95 F. Al- 
though temperatures much in ex- 
cess of 85 may be considered com- 
fortable by some occupants, it is 
questionable whether they are nat- 
ural, or even healthy. Floor sur- 
face temperatures much in excess 
of 95 will not damage a concrete 
structure, but they may soften the 
mastic cement of linoleum and sim- 
ilar floors and eventually damage 
wood flooring. They may also em- 
brittle and eventually pulverize 
the fiber of carpets within a period 
of five years or more. 

With these temperature restric- 
tions in mind, the output of a floor 
at 85 F mean temperature (its 
maximum temperature is actually 
nearer 95 F) in a room heated to 
70 F comfort temperature is not 
greater than 40 Btu per sq ft; at 
95 F floor temperature, the output 
is not greater than 65 Btu per sq ft. 
These figures rely on actual results 
found by a great number of engi- 
neers in several colleges in the U.S. 
and abroad and there is no reason 
why we should abandon such data 
because of the statement of a great 
number of occupants that they feel 
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comfortable. Obviously, systems 
designed for an output appreciably 
greater than 40 Btu per sq ft op- 
erate at surface temperatures high- 
er than 85 F (that is, at cold outside 
temperatures) which, I believe, is 
not desirable. 

However, if 85 F is considered as 
a limiting temperature, many build- 
ings cannot be handled by floor sys- 
tems only. Most corner rooms will 
call for a heat output greater than 
40 Btu per sq ft, unless located in 
the southern part of the U. S. 

I should not like to close this dis- 
cussion without expressing whole- 
hearted agreement with Professor 
Hutchinson’s article, and I hope 
that this article and its discussions 
contribute to a better understand- 
ing of the properties of radiant 
heating systems.—R. G. VANDER- 
WEIL, project engineer, Chase Brass 
& Copper Co. 


Engineer, Physiologist and Psychologist 
Are Involved in Heating, Conditioning 


THE Epitor—I read the article by 
B. von Haller Gilmer, which was 
published in the June HPAC, very 
carefully and found it of interest. I 
would like, however, to make a few 
comments on it. 

I got the impression that the 
author’s data—or should I say his 
comments ?—were concerned for the 
most part with thermal stimuli to 
the skin by contact between the 
skin and warm or cold objects. In 
heating practice this is, of course, 
rather rare and so little heat is ap- 
plied by conduction between the 
skin and the heating medium or 
part of the heating system as to be 
almost negligible. 

Could an article be developed to 
include the behavior of the glomus 
bodies when subjected to “convec- 
tive heat stimuli” and “radiation 
heat stimuli,” if I may use such 
terms to indicate my meaning? 
Again, only a small proportion of 
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the total skin area is directly af- 
fected by heat sources because of 
the clothing. What are the effects 
of clothing of different kinds on the 
behavior of the glomus bodies and 
what effect have the air spaces be- 
tween the clothing and the skin? 
Could these points be developed? 
(compare The Relative Influence of 
Radiation and Convection Upon the 
Temperature Regulation of the 
Clothed Body, by C.-E. A. Winslow, 
L. P. Herrington and A. P. Gagge, 
American Journal of Physiology, 
October 1938, p. 51). 

Another point worth considera- 
tion is the rate of response of the 
glomus bodies and I have in mind 
the immediate sensation of over- 
warmth experienced on entering a 
room with an ambient temperature 
of 70 F from the outdoors at, say, 
30 or 35 F, whereas some time 
afterwards the same room may feel 
on the cool side. 
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“Leaving Shock” 


How is the so-called “leaving 
shock” explained by the action of 
the glomus bodies? Some people say 
it doesn’t exist, but almost every 
operator of a movie theater has 
been concerned at one time or an- 
other about heat prostration cases 
which are said to occur when per- 
sons leave an overcooled theater and 
go outdoors during the heat of a 
summer day. Only the other day, 
in conversations with railroad offi- 
cials, we were told of their concern 
over a number of cases of people 
apparently suffering from heat 
prostration on leaving a cooled pull- 
man car in the South during the 
summer (daytime). 


Dr. R. W. Keeton, of the college 
of medicine of the University of 
Illinois, a member and for some 
time chairman of the ASHVE tech- 
nical advisory committee on physio- 
logical research, presented a paper 
before the society in 1940 on The 
Peripheral Type of Circulatory 
Failure in Experimental Heat Ex- 
haustion, ASHVE _ Transactions, 
Vol. 46, 1940, p. 157. Dr. Charles 
Sheard and his colleagues discussed 
the “role of the extremities in the 
dissipation of heat from the body 
in various atmospheric and physio- 
logical conditions” before the so- 
ciety in 1939, ASHVE Transac- 
tions, Vol. 45, p. 135, There are 
numerous other references at the 
end of chapter 12, Physiological 
Principles, of the 1946 edition of 
the Heating, Ventilating, Air Con- 
ditioning Guide. 


In Dr. Gilmer’s article, the terms 
“temperature insulation” and “tem- 
perature conductors” are used. 
Does he not mean “heat” instead of 
temperature? Do the “sweat ducts” 
actually conduct any heat as such? 
They bring moisture to the surface 
of the body and the evaporation of 
this moisture causes cooling of the 
wetted area of the skin.—CyYRIL 
TASKER, director of research, 
American Society of Heating and 
Ventilating Engineers. 


THE EpitorR—The questions raised 
by Mr. Tasker are legitimate ones, 
but I cannot answer them at the 
present time. For example, I know 
of no researches which have been 
conducted on. the behavior of the 
glomus bodies to “convective heat 
stimuli.” Again, I know of no data 
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that would explain the so-called 
“leaving shock” phenomenon. 

His comments certainly bring up 
a number of problems for investi- 
gation. I feel this entire field of re- 
search is only getting started. My 
work on the glomus bodies is only a 
small part of the more general 


problem and until we can lear 
more of the physiological functi: ns 
of this organ to stimulating con (j- 
tions of the kind he describes 
hesitate to theorize too far.— 8. 
VON HALLER GILMER, associate pro- 
fessor of psychology, Carnegie | p- 
stitute of Technology. 


How the Body Regulates Loss 
of Heat Through Its Surface 


THE Epitor—The body produces 
variable quantities of heat inter- 
nally (viscera and muscles), stores 
sufficient of it to maintain a rectal 
temperature of 99.6 F, and dissi- 
pates the remainder through the 
surface. The quantity of heat 
stored varies slightly in health, but 
more widely in disease. This is con- 
trolled by the heat center in the 
hypothalmus. The regulation of the 
loss of heat through the surface of 
the body is of the greatest interest 
to the engineer, and it is to this 
subject that the discussion of Dr. 





The body produces vari- 
able quantities of heat 


B. von Haller Gilmer, in the June 
HPAC, applies. 

Heat is conveyed to the surface 
by the blood, whose temperature 
drops from 99.6 F to 91 F in the 
skin over the body generally, and 
to much lower values in the skin 
covering face, hands, and legs. The 
volume of blood circulating usually 
remains relatively constant with 10 
to 15 per cent fluctuations (Glick- 
man, Hick, Keeton, and Montgom- 
ery'). However, this volume is in 
communication with reserve sup- 
plies in the spleen, liver, and skin 
(Meek and Eyster?; Wollheim*). 
The flow through these reserve 


areas is often so low that consider- 
able quantities of blood may \ly 
trapped and for the time be ex. 
cluded from the circulation. Wit) 
changes in physiological demands 
the blood vessels of any one of 
these areas may open and con- 
tribute extra quantities of blood 
Since with a constant pressur 
the rate of flow through a tube 
varies as the fourth power of the 
diameter, one can easily see that 
the enlargement of the vessel wil! 
increase the flow tremendously. 


Blood Flow Under Hot Conditions 


The flow of the blood through the 
skin under hot conditions is seven 
times greater than under comfort- 
able conditions (Keeton, Hick, 
Glickman, and Montgomery‘ 
Clark’s studies® have demonstrated 
the mechanism by which this in- 
crease in the Jow is accomplished 
Between the extensive capillary 
network of vessels through which 
the blood moves in a leisurely man- 
ner from the arteries to the veins, 
shunts have been described. These 
consist of contractile arteries re- 
inforced with epithelioid cells and 
supplied with nerves. On the appli- 
cation of heat the shunt (arterio- 
venous anastomosis or glomus 
opens and blood pours through it: 
with the application of cold, the 
process is reversed. 

Dr. B. von Haller Gilmer has pro- 
posed that the glomic bodies in the 
skin function not only as tempera- 
ture regulators in response to in- 
coming stimuli, but also as the 
sensory mechanism for tempera- 
ture feelings. There has been no 
general agreement as to the recep- 
tors which give rise to heat and 
cold sensations. It would seem that 
they are intimately connected with 
the glomus, but that they have cen- 
tral connections also from which 
the sensations of heat and cold 
arise. 
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Warming of the heat center of 
he hypothalmus causes a secretion 
»f sweat and an increased flow of 
blood through the skin. Indeed, 
sweat may be secreted after the 
essel to the extremity is occluded. 
he glomus, therefore, appears to 
be responsive to stimulation by the 
application of thermal changes to 
he skin or to the center. 

Dr. B. von Haller Gilmer has 
inted out the necessity for allow- 
ing sufficient time to elapse after 
ntering a new environment to sta- 
pilize the temperature adjustments, 
an end which is presumably accom- 
lished by setting in action the 
proper number of glomic bodies. It 
an be seen that if the clothing on 
the body carries appreciable quan- 
tities of water, this stabilization 
ay be postponed due to the evap- 
ration of water from the clothes. 
faglou® has shown that the differ- 
nt types of clothing worn by men 
and women are largely responsible 
or their lack of comfort in the 
same environment. If the clothing 
was exchanged, the women were 
warm and the men cold. 


Acclimatization 


There is still the problem of ac- 
limatization of individuals to en- 
jironments which are cooler or 
armer than the average. It is con- 
eivable that acclimatization may 
be due to modifications of the in- 
ensities of heat and cold sensa- 
ions arising from the same quan- 
titative stimuli. This would be due 
to an adaptation in perception. 
ark has shown in the rabbit’s ear 
hat the glomic bodies may be in- 
reased in number by exposure to 
heat and be decreased by exposure 
ocold. Acclimatization might then 
” a physiological adaptation by 
which the number of the glomic 
wdies was altered to meet long 
range environmental changes.— 
RopeRT W. KEETON, M.D., head, de- 
partment of medicine, college of 
medicine, University of Illinois. 
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Quality Air Conditioning— 


(Concluded from page 91) 


which (in his opinion) are required 
in order to meet the performance 
guarantees. This is a method that 
has in the past proved to be accept- 
able in assuring quality air condi- 
tioning installations. 


There is another method that has 
been pursued and highly successful 
in the results obtained, which com- 
bines the efforts of the air condi- 
tioning consultant and the air 
conditioning contractor: The con- 
sulting engineer allows freedom of 
design and the selection of equip- 
ment but definitely performs his du- 
ties by specifying, if he so desires, 
minimum capacities of apparatus, 
and outlines the space conditions 
governing both the installation and 
the apparatus. The consultant also 
coordinates all of the coincidental 
work, such as the structural design 
for the housing, the electrical pow- 
er system, the steam and return 
heating connections, and the plumb- 
ing and drain connections. Freedom 
of design with the consultant’s ap- 
proval and the selection of proper 
equipment to do the work is allowed 
the air conditioning contractor and 
he is then responsible for the per- 
formance guarantees. In this man- 
ner, the combined engineering ex- 
perience of both the consultant and 
the air conditioning contractor is 
utilized in the design and arrange- 
ment of equipment, and all of the 
air conditioning contractor’s in- 
stallation technique and know how 
is utilized. 

There are many other necessary 
requirements that the air condition- 
ing contractor has to be familiar 
with, such as local building codes, 
local laws on minimum ventilation, 
local ordinances covering the in- 
stallation of refrigerating equip- 
ment where such are in effect, and 
the American Standards Associa- 
tion safety code for the installation 
of refrigerating equipment spon- 
sored by the American Society of 
Refrigerating Engineers. 

Then we also have the require- 
ment that all clients, almost with- 
out exception, must of necessity in- 
sist that the installation conform 
with the standards of the national 
fire underwriters in order that the 
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safety provisions covering life and 
property are adhered to. 


Steps Contractor Must Follow 


Summarizing the steps that the 
air conditioning contractor must 
follow in order to assure quality in 
air conditioning installations, they 
are briefly: 

First, the design and installation 
technique that only experience 
teaches, combined with competent 
field men who by long experience 
have learned the artistry of sheet 
metal construction, piping systems 
(including the difficult refrigerant 
piping technique), and the thor- 
ough operating knowledge of all 
types of refrigeration. 

Second, the thorough assimilation 
of the proven data that has now 
been evolved covering air condi- 
tioning, especially for comfort. 
This assumes that the psychromet- 
ric chart has been’ thoroughly 
studied and assimilated so that its 
use is almost second nature. 

Third, the know how comprising 
the many years of experience and 
brains of the older men and the 
younger men, to make air condi- 
tioning systems function properly. 

Fourth, the younger men enter- 
ing the business, whether they be 
engineers or mechanics, should pro- 
vide themselves with the necessary 
proven data which are available 
from many sources, and if finan- 
cially able, take a course from an 
authoritative school in the complete 
engineering fundamentals, design 
application, and installation prac- 
tices now current. 

The author believes that without 
exception you will find the many 
specialists in the air conditioning 
industry to be quite willing and 
quite enthusiastic in helping those 
that wish to enter this industry in 
quickly obtaining the necessary 
practical and fundamental experi- 
ence. The author does not subscribe 
to the theory that a six weeks’ 
course in air conditioning will make 
any one a specialist. Rather he 
would have the younger men under- 
stand that this is a very difficult 
and arduous task and that it will 
take years and not weeks to become 
really competent and useful. 




















AT SPA MEETING 








Stoker Industry Aids 
Smoke Abatement Work 


In THE midst of postwar confu- 
sion, when important national is- 
sues find even the top men of the 
nation simultaneously “for” and 
“against,” a simple statement of 
policy on any subject may be re- 
freshing: The stoker industry is 
“for” smoke abatement. This is a 
natural stand not only because 
every individual in the industry is 
a citizen interested in a cleaner, 
more healthful atmosphere but also 
because the bituminous underfeed 
stoker is capable of burning a po- 
tentially smoky fuel with little or 
no smoke. 

Please note that I say the under- 
feed stoker is capable of burning 
bituminous coal with little or no 
smoke; however, the stoker is only 


a starting point and its smokeless 
operation is dependent upon a num- 
ber of factors of application, in- 
stallation, and operation. That is 
why there are rules and regula- 
tions governing these factors and 
why the Stoker Manufacturers As- 
sociation has prepared and pub- 
lished certain standards and recom- 
mended practices. The purpose is 
not to restrain or discourage the 
use of this effective tool in the 
abatement of smoke but to en- 
courage its intelligent application 
and operation. 

As with other problems of smoke 
abatement there are two avenues 
of approach in bringing about the 
smokeless burning of bituminous 
coal with underfeed stokers. Educa- 


Smokeless operation of a stoker is dependent upon a num- 
ber of factors of application, installation, and operation 





96 


tion affords the greater opportup. 
ity for industry to participate a; 
it is currently participating in the 
educational program of the combus. 
tion equipment  standardizatioy 
committee of the Smoke Prevention 
Association. The Technical Manus 
on Industry Standards, Recon. 
mended Practices and Technica! |p. 
formation as published by the SMA 
also contains material of education. 
al value in smoke abatement activi. 
ties. The detailed installation and 
operating instructions published by 
the individual manufacturers and 
their training programs for install- 
ers and servicemen also fall withi; 
the educational approach. The 
legal approach—as in the cit 
ordinance and rules and revula- 
tions of city smoke departments 
—affords opportunity for partici- 
pation by industry only to the 
extent acceptable to city officials 
I am glad to say that the smoke 
department officials of some cities 
have welcomed the counsel of af- 
fected industries on such matters 
Within the SMA’s engineering 
and research committee is a perma- 
nent subcommittee on smoke abate- 
ment which is devoting consider- 
able time and serious study to the 
smoke abatement problem insofar 
as it applies to single retort under- 
feed stokers of 1200 Ib per hr 
capacity or less. The most recent 
work of this committee has been 
the preparation of a discussion 0 
factors affecting the smokeless 
operation of underfeed stokers. !t 
was felt that such material may, 
through a better understanding of 
these factors, serve as a_ useful 
guide to stoker distributors, 1" 
stallers, and others interested 
the subject. Although final action 
has not yet been taken to releas 
this material for publication, 
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yould like to take this opportunity 
9 give a portion of the present 


draft: 


Stoker Installation for 
Smokeless Operation 


The following factors pertaining 
o the installation of a stoker will 
he discussed in reference to their 
fect on the smokeless operation 
f the equipment. 

a) Setting Heights—The stoker 
etting height is an important con- 
ideration from the standpoint of 
mokeless. operation. Frequently, 
owever, adequate care is not given 
» the coordination between this 
factor and others of equal impor- 
ance—such as boiler or furnace 
design, ash storage space and 
leaning conditions—to obtain an 
installation that will give best 
werall performance. 


General furnace proportions, and 
he design and location of the heat 
absorbing surfaces, vary consider- 
ably the optimum stoker setting 
height for different installations. 
leaning arrangements and ash 
torage space in the furnace are 
narticularly important. 

Because of the wide variation in 
he above influencing factors, it is 
not possible to establish a schedule 
f stoker setting heights that will 
e suitable for all installations. 

However, the SMA has prepared, 
after an extensive study of the 
subject, including an_ investiga- 
ion by an independent scientific 
aboratory, recommended minimum 
setting height standards.* 

These standards have been used 
ss a guide by the industry since 
1939, with very satisfactory re- 
sults. They have also been adopted 
by a number of cities for incorpo- 
ation in their rules and regula- 
ions governing stoker  installa- 
ions. 

b) Furnace Volume—Although 









*Recommended Standards Governing 
linimum Setting Heights, section 4 of 
he technical manual of the Stoker Manu- 
acturers Association. 


THE STOKER industry is “for” smoke abatement. because the individuals 
in the industry are citizens naturally interested in a cleaner, more health- 
ful atmosphere and because the bituminous underfeed stoker is capable 
of burning a potentially smoky fuel with little or no smoke, Mr. Connell 
told the members of the Smoke Prevention Association of America 
assembled in convention at Minneapolis last month. However, the stoker 
is only a starting point and its smokeless operation is dependent upon a 
number of different factors of application, installation, and operation. 


adequate furnace volume (combus- 
tion space) is required for smoke- 
less operation, this factor is* in- 
fluenced, even more than the stoker 
setting height, by furnace propor- 
tions and the design and arrange- 
ment of the heat absorbing sur- 
faces. Stoker design and fuel 
characteristics also affect the fur- 
nace volume required. 

These variable factors explain 
the reasons why many applications 
give excellent performance at heat 
release rates in excess of 100,000 
Btu per hr while others must be 
as low as 20,000 Btu per hr. 

In general, large power plant 
equipment requires much lower 
heat release rates for satisfactory 
operation than small commercial 
or domestic heating plants. 

Under average conditions, under- 
feed stokers of 1200 lb per hr ca- 
pacity or less will give excellent 
performance at heat releases of 
60,000 Btu per cu ft, and in many 
instances much higher releases 
give satisfactory results. The SMA 
has established a maximum recom- 
mended value of 60,000 Btu per 
cu ft. 

c) Ask Storage—Adequate space 
should be provided in the furnace 
for the accumulation of ash or 
clinkers between cleaning periods 
—taking into consideration the 
percentage of ash and ash fusing 
temperature of the coals normally 
used in the locality. 

The preferred nominal stoker 
grate or hearth dimensions are 
shown in the SMA’s suggested fire- 


Lloyd L. Connell, Technical Director 


of Stoker Manufacturers Association, 
Describes Activities of SMA at Smoke 


Prevention Association’s Convention 
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box dimensions.t These recom- 
mendations show average preferred 
values. In many instances smaller 
fireboxes will perform  satisfac- 
torily but the dimensions shown 
are preferred minimums. When it 
is necessary to pit the stoker to 
provide minimum setting heights 
or combustion volume, the dimen- 
sions of the furnace may necessar- 
ily be reduced to provide for 
ample protection of the mudring of 
the boiler. 


d) Accessibility for Cleaning 
Fires, Flues, and Stoker Windbox 
—For smokeless and efficient oper- 
ation of stoker installations, regu- 
lar attention is required to remov- 
al of clinkers from the firebox, 
cleaning of boiler flues, and peri- 
odic removal of fine coal siftings 
from the stoker windbox beneath 
the retort. Accessibility for these 
cleaning operations must be pro- 
vided when the stoker is installed. 

The stoker hopper (or other ob- 
structions) must be a_ sufficient 
distance from the boiler front to 
permit full opening of firing doors 
and flue cleanout doors. If boiler 
room space does not permit this, 
the hopper may be hinged so that 
it can be swung out of the way 
when necessary. 

On front installations, it is often 
possible to use the original firing 
doors for removal of clinkers; 
however, on some pitted installa- 
tions, when the retort is set too far 
below the regular boiler fire doors 
for convenient cleaning, an aux- 
iliary cleanout door or doors should 
be provided near the hearth level. 


When cleanout doors are near or 
below floor level on pitted installa- 
tions, the pit should be made wide 
enough for the fireman to stand in 
it when cleaning the fire. 


On the side installations of 
larger stokers, adequate provision 
tSMA Suggested Minimum Firebox 
Dimensions and Base Heights, section 4 


of the technical manual of the Stoker 
Manufacturers Association. 
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It is not possible to establish a schedule of stoker set- 
ting heights that will be suitable for all installations 


must be made for removal of clink- 
ers from the far side of the retort 
without undue disturbance of the 
fire bed. 

All stokers (both domestic and 
commercial) should be provided 
with a suitable cleanout in the 
base of the retort or windbox for 
removal of fine coal siftings which, 
if allowed to accumulate, may ob- 
struct the air delivery for smoke- 
less combustion. 

The cleanout opening must be 
tightly closed when not in use to 
prevent escape of air needed for 
combustion. 

Because of difficulties in cleaning, 
installations in very narrow firebox 
boilers often give better results 
from the standpoint of smoke and 
fly ash discharge if the hearth is 
set at or near the original grate 
level, rather than lowering the re- 
tort into a narrow refractory lined 
combustion chamber, even though 
the setting heirht may not be up to 
the minimum requirement. 


Smokeless Stoker Operation 


Smokeless operation of stoker 
fired plants is dependent upon prop- 
er adjustment of air and coal feed 
and regular attention to cleaning of 
fires, flues, and windbox cleanouts. 
Stoker manufacturers provide op- 
erating instruction cards or book- 
lets, which should be kept in a 
readily accessible place near the 
stoker for reference as needed. 

Adequate firing tools are essen- 
tial and must be available for prop- 
er cleaning of the fire. 
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Additional Considerations 
Affect Smoke 

Some of the larger installations, 
because of having. to compromise 
the desired minimum combustion 
volume and/or setting height, or 
because of other unusual conditions, 
may use advantageously an auxil- 
iary blower for furnishing overfire 
air. The control of the overfire air 
unit may vary in accordance with 
the actual need for the equipment. 
On most installations, this will be 
limited to a short period after the 
stoker cuts off. However, because 
of the fundamental principle of un- 
derfeed stoker firing, the use of 
special overfire air equipment is not 
required on most underfeed stoker 
installations. 

It is important that adequate 
ventilation of the boiler or furnace 
room be provided to insure ample 
supply of air for smokeless com- 
bustion. 

Stoker capacities should be se- 
lected on the basis of boiler load 
from the uniform stoker rating 
charts in section 4 of the SMA’s 
technical manual, except that where 
boiler loads are less than 75 per 
cent of the rated capacity of the 
boiler the stoker should be of a size 
that will handle at least 75 per cent 
of the boiler rating. 

* * . * — 

In addition to the foregoing ma- 
terial further enhancement and im- 
provement of the industry’s tech- 
nical manual can be expected in a 
new edition to be published early 
next year. 


City Smoke Ordinances 


Any large scale program 
smoke abatement is by no me: 
small one—requires the full 
operation of all of those inter: 
and affected. Cooperation can 
exist where there is understar 
and a free exchange of views. ' 
this thought in mind, it is on] 
ting that I should present 
thoughts and recommendation: 
ative to city smoke ordinances 
smoke department rules and 1 
lations from the viewpoint o! 
SMA engineering and res 
committee. These thoughts an 
ommendations coincide to a 
extent with programs now i! 
eration in some cities. 

1) The great preponderan 
fuel burning plants is in the 
dential and commercial he 
range where the initial cost « 
stalling equipment capable of | 


operated smokelessly is a major fa 


tor in determining whether o1 


such equipment will be installed 


2) If smokeless operation ot 


burning plants in the above cat 


gories is to be encouraged, the« 
ulations governing installatio: 
underfeed coal stokers must not 


pose the needless cost of expensiv 
auxiliary equipment such as might 
be expected in connection with larg 
power boilers. Regulations pertain- 
ing to stokers should differentiat: 


m- 


between large power sizes and t 


smaller commercial and dome 
sizes. 
3) It is very desirable that 


S 


+} 


technical rules and regulations ¢ 


erning fuel burning equipment 


maintained constantly in tune, ona 
practical level, with the progressi\ 
developments in fuels, combust 


T 


technique, and equipment. The cit 


council should not be burdened wit! 
this responsibility, and best results 


in accomplishing the aim and 
tent of a smoke ordinance ca! 
obtained where responsibility) 
establishing and maintaining | 
and regulations rest with th: 
partment of smoke _  -baten 


and/or with the interested indus 


tries. 


Recommendations on Cit) 
Ordinances 


In view of these considera 


it is recommended that no techni a 
rules and regulations be published 
in the city ordinance, but that they 
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, provided in one of these ways: 
a) Adopting, by reference in the 
rdinance, the standards and rec- 
mmended practices of the indi- 
idual industry, such as those pub- 
shed by the Stoker Manufactur- 
rs Association. 

b) Providing, in the ordinance, 
at the chief smoke inspector be 
ested with the authority to ini- 


tiate, add to, delete from, and re- 
vise the technical rules and regula- 
tions governing installation of fuel 
burning equipment; that the rules 
and regulations so adopted differ- 
entiate between single retort un- 
derfeed stokers up to 1200 lb per 
hr capacity and the larger stokers 
of industrial or power sizes. 

In conclusion, I want to assure 


the Smoke Prevention Association 
of the whole hearted cooperation of 
the stoker industry and the SMA 
with its worthy cause. We urge the 
members of the SPA individually 
and collectively to make full use of 
the services, experience, and knowl- 
edge of the SMA and its members 
in working toward the objective of 
cleaner air for American cities. 


reatly Enlarged Market Is Predicted 
or Air Conditioning and Refrigeration 


AN UNPARALLELED market expan- 
ion for air conditioning and re- 
igerating equipment was forecast 
y S. E. Lauer, president of the 
ork Corp., whose election as pres- 
jent of the Air Conditioning and 
efrigerating Machinery Associa- 
on was announced last month. He 
id that the industry’s greatly en- 
rged plant capacity, which was 
re than doubled for wartime 
anufacture, probably can be fully 
mployed to meet current and pro- 
nective demands for improved 

es of refrigerating and air con- 
tioning machinery. 


Large Backlog of Orders 


“The industry has a large back- 
¢ of orders and has now substan- 
ally returned to a peace basis, al- 
ough plant changes are still being 
ade,” said Mr. Lauer. “Delays 
hve been encountered due to short- 
res of materials and other causes, 
it conditions now seem to be 
raring. The outlook would be 
lendid if air conditioning and re- 
igeration faced no more than a 
sumption of the progress that 
es being made by the industry in 
41, when the production of con- 
mer goods was largely discon- 
ued. 

“The commercial uses of air con- 
ioning are now well established. 
ost new restaurants, department 
ores, theaters, food markets, and 
er retail businesses will incor- 
rate air conditioning. It is safe 
predict that no modern office 
ildings will be built without it. 
cording to a recent survey, an 
timated expenditure of more than 
00,000,000 on air conditioning 


and refrigerating equipment will 
be made by the hotels alone in their 
projected renovation work. 

“War and other recent develop- 
ments have opened many new fields. 
Air conditioning and refrigeration 
have become integral parts of nu- 
merous manufacturing processes, 
which a few years ago were con- 
ducted without any consideration 
of controlled temperatures or hu- 
midities. 

“Refrigeration is now applied to 
the machine tools used in many 
heat generating operations. This 
has allowed industry to accelerate 
its speed and has greatly reduced 
work stoppages. During the war 
the number of metal working plants 
employing air conditioning in- 
creased more than 10 times. Air 
conditioning has become essential 
in precision manufacture and also 
in work calling for highly polished 
surfaces such as are easily ruined 
by dust or perspiration. There are 
many particularized jobs for re- 
frigeration which have not yet 
come into full usage. Much steel is 
now cold cured rather than heat 
treated. The shrink fitting of metal 
parts is a process which should find 
increased use. 

“Our American productive sys- 
tem continually demands greater 
speed and higher standards of uni- 
formity and precision. Almost in- 
variably these demands mean that 
temperature, humidity, and air 
cleanness must be controlled. 

“Of course, the industry’s most 
important job is in the processing, 
transport and storage of perishable 
foods. 

“The rapidly growing industrial- 
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ization of the south opens still an- 
other sizable market for air condi- 
tioning and refrigeration. Many 
industries, until now largely north- 
ern for climatic reasons, can be 
carried on with the aid of air con- 
ditioning or refrigeration in the 
hottest parts of the nation. Human 
efficiency, always low in the high 
temperature and high humidity 
zones, was increased in southern 
war plants by the use of air condi- 
tioning. Plant working conditions 
in the south can be brought to a 
parity with those of the north.” 
Other officers elected by the asso- 
ciation are: First vice president, 
F. S. McNeal, president of the Uni- 
versal Cooler Div., International 
Detrola Corp.; second vice presi- 
dent, George S. Jones, Jr., vice 
president, Servel, Inc.; chairman of 
the board, E. T. Murphy, vice pres- 
ident, Carrier Corp.; and vice 
chairman, E. B. Willams, vice pres- 
ident, B. F. Sturtevant Co. Div., 
Westinghouse Electric Corp. 


ANNOUNCES WELDING 
AWARD PROGRAM 
An opportunity for those engaged 


in the design, manufacture, or con- 
struction of any type of container 
(“contents stationary,” such as 
tanks, etc., or “contents moving,” 
such as piping, etc.) is offered by 
the James F. Lincoln Arc Welding 
Foundation in the announcement of 
their new $200,000 “design-for- 
progress” award program. 

Complete details of this award 
program, which closes June 1, 1947, 
may be obtained by writing the 
Secretary, James F. Lincoln Arc 
Welding Foundation, Cleveland 1, 
Ohio. 
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AT VIRGINIA BEACH 





NDHA Holds First Postwar Meeting 


Heating Improvements, Residential Area Service, Metering Discussed 


Meemsers of the National Dis- 
trict Heating Association § as- 
sembled last month at Virginia 
Beach for its 37th annual meet- 
ing to consider the results of in- 
vestigations conducted during the 
year by the technical committees, 
and to hear the reports of officers 
and standing committees, and the 
addresses of guest speakers. 

Possibly the subjects of most 
interest were the more general ex- 
tension of district heating service 
to residential areas and the neces- 
sity for improvement of metering 
practice. An entire day was de- 
voted to the latter subject. 


Meter Clinic Held 


For the “meter clinic,” as the 
meetings of that day were desig- 
nated, the chairman of the meters 


and accessories committee, Henry 
L. Warhanek, superintendent of 
heating, Wisconsin Electric Power 
Co., Milwaukee, and his committee 
members had made much prelimin- 
ary preparation. Forty companies, 
furnishing steam service, had sub- 
mitted 18 questions on the con- 
struction, installation, operation, 


By John F. Collins, Jr., 
Secretary-Treasurer, NDHA 


maintenance, and testing of con- 
densation meters and 19 questions 
on steam flow metering. Ten par- 
ticipating meter manufacturers 
had furnished replies to the ques- 
tions. 

As an example of the type of 
questions, the utilities asked if 
condensation meter bodies in the 


Pedestrian and vehicular traffic present difficulties in steam main installation 
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larger sizes could be made light 
in weight by constructing them 
a cast, light weight metal inst 


of cast iron. A manufacturer , 


plied that the difficulties wer 


the cost, (2) the shorter life 


(3) the porosity of present ; 
minum alloys. 


It was stated that gravit 
meters of aluminum in the thr 
larger sizes had been offered j 
1932, but the increased cost pr 
vented their sale. The shrinkag 


of aluminum castings is twi 
that of iron, necessitating a co 


plete new set of patterns and cor 


boxes. With the demand 


meters so low, the developme 


cost would have to be added to t 
purchase price. The threads o1 
case of aluminum would wear 

much earlier than those on an ir 
case. Finally, for the 20 to 25) 
cent of the meters used in vai 

service it is necessary to hav 


less porous material than now ca 


be made of aluminum alloys. 
Steam Flow Metering 


The afternoon session o! 
meter clinic was devoted to an a 
mated discussion of problems 
steam flow metering. The effect 
pulsations on meter accuracy, 
measurement of small flow duri! 
periods of light load, and servic 
of flow meters were but some 
the problems discussed. As « 
denced by the interest shown 4 
the responses from the floor, m 
simplified steam flow meter! 
continues to be one of the m 
important considerations 
association. It was agreed 
bring up to date, in the light 
information produced at the clin 
a metering report originally m: 
a decade ago and to hold simi 
meetings in the future. 
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At the opening of the sessions on 
e second day, after a minute of 
ence in memory of nine deceased 
embers, President R. M. Mc- 
itty, utilization engineer, Union 
iectric Co. of Missouri, St. Louis, 
ye the presidential address. He 
ew attention to the ever increas- 
g annual sales of district steam 
nd to the excellent financial posi- 
n of the association itself. He 
pinted out that during the year 
e technical committees had not 
ly carried on the usual investiga- 
os, but in addition, their mem- 
rs had made excellent progress 
preparing the third edition of 
be district heating handbook. He 
id the proposed new constitution 
nd bylaws were ready for ratifica- 
m by the membership and he 
marked on the completion of the 
) year index of association pub- 
ations. In closing, he recom- 
nded that more attention be 
ven to publicizing the district 
ating industry and the associa- 
on’s work. 
In his seventh annual report 
retary-Treasurer John F. Col- 
ns, Jr., Outlined the activities 
ied on at headquarters in 
lishing the bulletin, annual pro- 
edings, and 10 year index. 


New Constitution Adopted 


The new constitution and by- 
ws, on which the educational 
mmittee under Chairman J. E. 
iter, Consolidated Gas Electric 
ight and Power Co., Baltimore, 
d been at work for a year was 
nanimously adopted. Under the 
w instruments, an executive 
ard of twelve replaces an execu- 
committee of seven members. 
unufacturing members for the 
st time have _ representation 
erreon. The minimum dues of util- 
members are lowered and pro- 
sion is made for sectional mem- 
rships, 

J. M. Barnes, Philadelphia Elec- 
ic Co., chairman of the member- 
ip committee, reported an in- 


fase in association membership 


tthe year and the lowest num- 
of losses by resignation in 

kent years. 

The report of the insurance com- 

ittee was presented by H. A. 

tizman, manager, rate and con- 
t department, Rochester Gas 
i Electric Corp., Rochester, N. Y. 


The report told of the granting 
of a 5 per cent reduction in fire 


insurance rates to steam com- 
panies. In it the chairman warned 
utilities to be sure that the insur- 
ance of the contractors they may 
employ covers damage to others; 
that the insurance of lessees of 
utility property covers damage to 
such property; and that the fire 
insurance carried is adequate con- 
sidering the present rising re- 
placement cost of their property. 
He suggested examination of hold 
harmless clauses in contracts, and 
explained such terms as partial loss 
from fire, determination of de- 
preciation, rate making and analy- 
sis, and loss estimating and ad- 
justment. He recommended the 
installation and regular inspection 
of company fire fighting equipment, 
and reported that the War Damage 
Corp. would cease to function in 
January of next year. 

The final report of the war serv- 
ice committee was made by its 
chairman, L. S. Phillips, New York 
Steam Corp. 

Mr. Phillips said the sudden end- 
ing of the war and the quick de- 
mobilization had left many em- 
ployers not fully prepared to absorb 
at once the returning veteran and 
that conflicting opinions as to the 
veterans rights under the Selective 
Service Act had been confusing. 
He said that while the average vet- 
eran had proved himself able to 
take care of himself, they who have 
“preserved for us the chance to 
preserve for them all the things 
that spell America” are entitled to 





generous treatment by their em- 
ployers. He warned that many out- 
side organizations are waiting tuo 
capitalize on dissatisfaction for 
their own selfish purposes. 


“Sharper Tools” for Selling 


Preliminary to introducing the 
five speakers on the program of 
the sales development committee, 
Chairman D. W. Loucks, supervisor 
of commercial electric and steam 
sales, Duquesne Light Co. and the 
Allegheny County Steam Heating 
Co., Pittsburgh, summarized the 
present sales situation by a state- 
ment that the industry has “sharp- 


er tools” to work with than in 
former days. 
Customers and prospects now 


recognize that it is too costly to 
have supervisors give time to oper- 
ating problems such as steam and 
electric generation. Then, too, there 
is a “general desire on the part of 
many owners and managers to dis- 
pense with any unnecessary activi- 
ties or work in providing heating 
or other services to their tenants 
and to devote more attention to 
their own problems, or their spe- 
cialized product or commodity.” 

In his paper on new business 
obtained and losses in 1945, Arthur 
S. Griswold, Detroit Edison Co., 
reported that the 35 companies for- 
warding statistics had increased 
the number of their customers 
served by 845 or about 5 per cent, 
and that the estimated sales of 
1,894,168 M lb annually to these 
new customers were likewise slight- 
ly over 5 per cent of the total. 


HIGHLIGHTS OF the NDHA annual meeting last month included a meter 
clinic, reports of the various standing committees, and a group of inter- 
esting and well balanced technical papers. ... A full day was devoted to 
a discussion of metering problems in connection with both condensation 
and flow meters. Steps were taken to continue the study of these prob- 
lems which are felt to be of great importance to the industry. The sub- 
stantial gains in volume of business enjoyed by the industry during 1945 
were cited. About 80 per cent of the companies reported increased steam 
sales, although 35 per cent reported warmer weather. Approximately 75 
per cent indicated an increase in both total and average revenue and a 
majority reported a normal increase in connected load. . . . Two of the 
papers presented brought out the fact that the coal industry is taking a 
long and earnest look at district heating as a means of safeguarding the 
domestic coal business. A proposed district heating system for Amster- 
dam, Holland, was described. For this system consideration is being 
given to the use of heat pumps and employing coolers and deep freeze 
units together with water from the canals as a source of heat. The use 
of hot oil for transmitting the heat underground is also being studied. 
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Three companies had no capacity 
to add customers. Three others 
did not add any. Only 24 of the 
845 new connections were to new 
buildings but 213 were to build- 
ings that previously had _ been 
served but had discontinued their 
contracts. Almost one half of the 
estimated increase in steam sales 
to new customers goes to resident 
type buildings such as_ hotels, 
previously more difficult to sell. 
Discontinuances were negligible 
except in one city where customers 
taking service during the war, re- 
turned to the use of their own 
boilers when oil again became 
available. 


Residential Area Heating Urged 


Coal’s Imperative Interest in 
Complete Development of Steam 
Utilities was the title of a paper by 
R. L. Fitzgerald, vice president and 
general manager, Duluth Steam 
Corp., which described the efforts 
of the coal industry to hold its 
markets against the competition of 
fuel oil and natural gas. He pre- 
dicted that in its present good 
financial position due to the war, 
coal, with the assistance of the 
coal carrying railroads, will finance 
district heating installations in 
residential areas, as a_ feasible 
method “of recovering its markets 
until ordinary financing means be- 
come available.” 

Research Engineers W. O. En- 
tenmann and W. H. Browne of the 
Battelle Memorial Institue, en- 
gaged in studying the district heat- 
ing possibilities for the bituminous 
coal industry, and W. S. Major of 
Bituminous Coal Research, were 
present. The gentlemen from 
Battelle presented a progress re- 
port on their study indicating 
the advantages of district heat- 
ing for residential areas, but 
pointed out the difficulties (1) of 
selling residences in existing built- 
up sections, (2) of getting labor 
costs down for such district heating 
projects, and (3) of securing satis- 
factory management arrangements. 
In a written discussion Mr. Fitz- 
gerald took issue with them on the 
difficulties. He emphasized the ne- 
cessity of locating heating plants so 
as to deliver coal by rail rather 
than by truck. 

In a paper, Economics of Dis- 
trict Heating for Housing Projects 
vs Private Plants, H. W. Harrison, 
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Two turbine and one motor driven pumps serve an electric steam generator 


Georgia Power Co., Atlanta, com- 
pared the cost of heating Techwood 
Homes and University Homes in 
his city. Both projects were built 
by PWA and occupied in 1936. The 
Atlanta Housing Authority now 
manages both. Techwood Homes 
purchases steam while University 
Homes, being remote from steam 
service, has its own generating 
plant. Both are of identical con- 
struction. For 1945 when Atlanta 
had 2827 degree-days the average 
cost of space heating and water 
heating of Techwood Homes was 
$3.06 per month per dwelling unit 
or 50c per month per M cubic feet. 
The comparable cost at University 
Homes was $3.92 and 64c. 

The final speaker on the sales de- 
velopment program was engineer 
W. Beuker, Jr., of Amsterdam, 
Holland, who addressed the meet- 
ing on District Heating in the 
Plans for the Rebuilding of the 
Netherlands. Dr. Beuker said heat- 
ing would have to be considered 
in the rebuilding of Holland’s 
bombed cities. Utrecht, whose dis- 
trict heating plant is owned by the 
province, is the only one of note 
at present in Holland. In that city 
a great many houses and public 
buildings are heated by water at 
320 F. 

Consideration is being given in 
Amsterdam to the erection of a 
combination cooling and heating 
plant of the heat pump type. Heat 
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would be removed from vevetab\ 
cooling and deep freezing cellar 
and from the waters of the cana 
and transferred to _ residentia 
units. In Rotterdam a combine 
power and heating plant is bein 
planned. Oil is also being 
sidered as a heat carrying mediun 
and heat is to be sold at cost as 
of the essential necessities 
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Air Currents Not Used 
in Radiant Heating 


Two papers were summarize: not 
the program of the commercial r 
lations committee, of which A 
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tric Corp., is chairman. om 
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not depend upon air currents. In- 
stead they warm the surrounding 
surfaces to the point where body 
heat losses are low enough for 
comfort. 

Mr. Hawk also touched on the 
subject of snow removal by melt- 
ing. He said the initial cost of in- 
stallations in most communities 
would be between 30c and 50c per 
square foot of surface. For a sys- 
tem designed to melt 1 in. of snow 
per hour with 12,000 Btu coal at 
$5.00 per ton, 1 in. of snow can be 
removed from 1000 sq ft for 3c. 

Chairman Veness was the author 
of the final paper of his commit- 
tee. As a guide to steam companies 
that might wish to publish such a 
leaflet, he outlined the proposed 
contents of a nontechnical pamph- 
let for prospects and customers. 

Under the leadership of the rates 
and regulations committee chair- 
man, H. A. Weitzman, Rochester 
Gas and Electric Corp., notable 
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progress has been made on prepa- 
ration of the rates and regulations 
chapter for the third edition of the 
district heating handbook. Mr. 
Weitzman and his committee pre- 
sented a first draft of the proposed 
chapter which was discussed. 


Industry Gains in 1945 


An overall picture of the district 
heating business in 1945 was given 
by the operating statistics com- 
mittee chairman, T. P. Brown, Jr., 
New York Steam Corp. Mr. Brewn 
said that 80 per cent of the com- 
panies reported increased steam 
sales, although 35 per cent of 
these companies reported warmer 
weather. Approximately 50 per 
cent of the companies reported 
colder weather; 75 per cent indi- 
cated an increase in both total and 
average revenue and a majority 
reported a normal increase in con- 
nected load. 

The cost of fuel per million Btu 


Heating, Piping & Air Conditioning, July 1946 


The increase in district heating cus- 
tomers from 1933 to 1945 is indi- 
cated on this chart. The reports of 
NDHA member companies are divided 
into five groups based on annual 
steam sales as follows: (1) over 10 
million MIb, (2) 2 to 10 million Mlb, 
(3) 1 to 2 million Mlb, (4) 2 to 1 
million Mlb, (5) 275,000 to 500,000 
Mlb. (Mlb = 1000 Ib) 


continued to increase but the in- 
crease was less than those reported 
for 1943 and 1944. There was a 
general increase in the number 
employed and in the hourly rate 
of pay. The hourly cost increased 
approximately 5 per cent. 

There was a slight increase also 
in the total invested capital and 
the proposed capital expenditures 
for 1946 increased approximately 
200 per cent over those proposed in 
a previous report for 1945. 


Furnace Failures Studied 


In a paper, Instrumentation for 
the Study of Furnace Performance, 
the chairman of the research com- 
mittee, A. R. Mumford, Combus- 
tion Engineering Co., pointed out 
that furnace failures occur because 
of abnormal rather than average 
conditions. He described test 
methods based on four types of 


measurement — combined surface 
temperature, circulation velocity, 
fluid density, and calorimetric— 


giving substantially the same re- 
sults and, therefore, permitting a 
choice, by which it is hoped to 
study the difference in perform- 
ance in several furnace zones with 
respect to overall performance. 


Steam Trap Practice Described 


Paul Chenzoff, Philadelphia Elec- 
tric Co., was the first of two to 
present papers on the program of 
the distribution committee. In his 
paper, Prevailing Methods of 
Trapping Condensate from Steam 
Distribution Mains, he summarized 
the practices of eight companies as 
regards the trapping and disposal 
of condensate from steam distribu- 
tion mains with respect to trap 
types, spacing, location, bypasses 
and duplication, drips, flash tanks, 
sewer connections, cooling coils, 
insulation and corrosion. 

Chairman J. J. O’Brien, man- 
ager of distribution, New York 
Steam Corp., concluded his com- 
mittee’s program by describing the 
restrictions as to working hours, 
area opened up, decking, and dis- 
posal of material placed by the 
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New York City government on the 
work of installing steam mains 
and services for several important 
customers in 1945. Also covered 
were the methods by which unusual 
difficulties resulting from under- 
ground structures, obstructions, 
and surface pedestrian and vehicu- 
lar traffic were overcome in the 
prosecution of the work. 


Electric Boilers Proposed 


The installation of electric steam 
generators on district steam sys- 
tems for operation during periods 
of peak steam demand when occur- 
ring simultaneously with low elec- 
tric demand was proposed by H. C. 
Mittendorf, Combustion Engineer- 
ing Co., Inc. He pointed out the 
lower first cost of such installa- 
tions, the lower operating and 
maintenance costs, the improved 
efficiency, the absence of standby 
losses, and intangibles such as in- 
creased cleanliness. 


Extending Life of Older Boilers 


“Anything that can be done to 
extend the useful life of older boil- 
ers is worth while from a plant 
investment point of view.” Chair- 
man of the steam station engineer- 


ing committee, R. B. Donworth, 
Duquesne Light Co. and Allegheny 
County Steam Heating Co., Pitts- 
burgh, discussed this subject in his 
paper. He described the procedure 
carried out in repairing the drums 
of older boilers where the extent 
of deterioration due to chemical 
corrosion, embrittlement, and over- 
heating had been difficult to de- 
termine and how such conditions 
may be avoided in future installa- 
tions. He stated that the total 
cost of repairs did not exceed the 
carrying charges for one year on 
an installation of new boilers. 


Malone Elected President 


At the closing session J. F. Ma- 
lone, assistant manager of the dis- 
trict steam dept., Consolidated Gas 
Electric Light and Power Co., 
Baltimore, was elected president 
of the association for 1946-47. Mr. 
Malone is a member of the ASME 
and the ASHVE and is a past pres- 
ident of the Air Conditioning, 
Heating and Ventilating Engineers 
of Baltimore. 

R. D. Martin, assistant vice 
president and manager of sales, 
New York Steam Corp., was elected 
first vice president, H. L. Martin, 


CPA Reports on Its Building 


During the first 11 weeks’ opera- 
tion of its building control order 
the Civilian Production Administra- 
tion handled more than half a mil- 
lion inquiries and applications for 
non-housing construction, Admin- 
istrator John D. Small reported on 
June 25. 

Of this flood of requests from 
persons who wanted to build, CPA 
was able to turn back approximate- 
ly 450,000 projects before they 
reached the formal application 
stage by persuading the applicants 
that their projects either were not 
essential or that they could be de- 
ferred. From the remaining 10 per 
cent—nearly 50,000 who were con- 
vinced that their projects were es- 
sential and nondeferrable or where 
stoppage would have resulted in ex- 
treme hardship—CPA sifted out 
31,457 for approval and denied 
14,971, Mr. Small said. 

“We had to take a big bite out of 
the nation’s demands for construc- 
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tion in order to give the right of 
way to homes,” Mr. Small said, 
“and the results show that this is 
being done.” He pointed out, how- 
ever, that some industrial and com- 
mercial work must go forward not 
only to take care of the needs of 
new communities, but also to pro- 
vide job opportunities. The vet- 
erans themselves need jobs as well 
as houses, Mr. Small emphasized. 

Construction cost of the projects 
approved total $1,370,751,048, “a 
very small fraction of the cost of 
the 450,000 projects that would 
have gone ahead had there been no 
order,” Mr. Small said. 

In the first month after the issu- 
ance of the order, a flood of appli- 
cations poured in for projects which 
were ready to get under way and 
where the facts, in most instances, 
indicated that denial would result 
in serious hardship. These were 
applications covering building proj- 
ects on which such an amount of 


Boston Edison Co., second vig 


president, and D. W. Loucks, su per.f 


visor of commercial electric ani 
steam sales, Duquesne Light () 
and the Allegheny County S cay 
Heating Co. , Pittsburgh, ‘hip 
vice president. 

These men, with retiring presi. 
dent R. M. McQuitty of St. Louis: 
John F. Collins, Jr., secre‘ary. 
treasurer, Pittsburgh; J. T. Davis 
manager of steam heating, In: jap. 
apolis Power and Light Co.; ©. 4 
Tuttle, heating engineer, The [e. 
troit Edison Co.; A. T. Veness 
sales engineer, Rochester Gas anj 
Electric Corp., Rochester, N. Y.. 
O. J. Prentice, director of publicity 
and public relations, C. A. Dunham 
Co., Chicago; J. A. Barnard, super. 
intendent of the coal bureau and 
steam heating section, Philadelphia 
Electric Co., and W. A. Schulmeis- 
ter, sales manager, American Dis. 
trict Steam Co., North Tonawanda, 
N. Y., are the new directors sitting 
on the enlarged executive board of 
the association. 

Messrs. Prentice and  Schul- 
meister are the manufacturers’ 
representatives. Secretary Collins 
begins his eighth year as secretary- 
treasurer. 


Control Order 


money had been committed in ma- 
terials purchases and engineering 
preparation that refusal to approve 
the project would have imposed a 
extreme hardship, even to the point 
of bankruptcy in some cases. 

Once this peak of “hardship” 
cases was passed, the dollar value 
of approvals dropped week by week, 
and the value of denials rose steadi- 
ly, Mr. Small said. He pointed out 
that even before CPA cut its ratt 
of authorizations by two-thirds, a 
provals had already been reduced 
very substantially from the “har 
ship peak” rate. 

High point of approvals came it 
the week of April 19 to 25, less that 
a month after VHP-1 was issued 
when CPA authorized $229,955, 56 
worth of construction and mechati 
cal equipment, i.e., plumbing, heat 
ing, lighting and ventilating equi 
ment. Denials for that week had 
construction and mechanical equi} 
ment value of $39,533,059. 
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| Contractors Discuss Heating System 


“| Details and Pipe Welding Procedure 
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OLLOWING THE lively “round- 
able’ session on radiant heating at 
he Atlantic City convention of the 
feating, Piping and Air Condition- 
ng Contractors National Associa- 
ion (reported on pages 74-76 of 
he June HPAC), there was an 
pqually lively question and answer 
installation details and 
iscellaneous items. 

It was asked if there would be 
of electrolytic corrosion 
when using copper tubing and metal 
ath in a ceiling heating installa- 
ion, and the speakers were agreed 
hat there should be no danger 
whatever from this, “especially as 
t would require moisture to cause 
orrosive action.” In connection 
ith the ceiling installation de- 
cribed by J. L. Bradfield, he was 
sked about the temperatures, and 


COMPLETING our report of the HPACCNA’s recent annual con- 


vention, we summarize here the questions and answers on radiant 


heating, and some of the reports on pipe welding procedures 


which were presented and discussed at this important meeting. 


replied that the water into the coils 
was usually at 130 F, and out at 
110 F; with a 110 F mean water 
temperature, he said that the ceil- 
ing panel temperature would be 
around 92 F, although more com- 
plete data on this would be avail- 
able later on. 

A contractor said that he pro- 
posed to use the condensate from a 
large steam heating system in a ra- 
diant heating system in another 
part of the building, and asked for 
opinion on the feasibility of the 


scheme. The consensus of the speak- 
2 


his view of a row of fermentation tanks at the Abbott Laboratories is indicative 
the vast amount of piping which is essential to modern industrial processes 
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ers, in replying, seemed to be that 
this would not be too good an idea, 
particularly due to the possibilities 
of corrosion when using condensate 
in the pipe coils. It was suggested 
that if it was desired to utilize the 
heat content of the condensate, it 
would be better to install a heat ex- 
changer so that the water in the 
radiant system could be recircu- 
lated over and over again without 
corroding the coils. 


Use of Antifreeze 

A member of the audience in- 
quired if antifreeze solution could 
be used in a radiant system, and it 
was agreed that this could be done 
if the difference in viscosity be- 
tween such a solution and water 
was allowed for. The usual anti- 
freeze would require a 15 per cent 
greater flow for the same heat con- 
veyance, and the pressure drop 
through the coils would be 40 to 50 
per cent greater. One of the speak- 
ers said that threaded joints might 
give trouble with antifreeze, and 
that welded or gasketed pipe joints 
had better be employed. 

Is it possible to have a cork floor 
with a floor panel system? one con- 
tractor inquired, and the answer 
was that there had been no evi- 
dence of any difficulty with any sort 
of floor covering—cork, tile, lino- 
leum, carpeting, etc. 

Whether to use a sinuous or a 
grid type of coil was the subject of 
another question. In reply, C. A. 
Hawk, Jr., said that a sinuous coil 
was usually less costly to fabricate 
and install than the grid type, but 
if the room was too big, the grid 
would be necessary on account of 
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the high pressure loss between sup- 
ply and return with a long sinuous 
coil. The two types could be com- 
bined in one layout, he pointed out, 
and he stated that the limiting fac- 
tor on the grid type is cost and on 
the serpentine type is frictional re- 
sistance. 


Radiant Heating Control 


In answer to a question on con- 
trols for radiant heating, Peter B. 





Gordon said that modulating the 
water temperature in accordance 
with the outside temperature was 
ideal. He said also that a radiant 
heating system tends to be inher- 
ently self-regulating, as—when the 
outside temperature is low—a ra- 
diant heating panel at 90 F gives 
off a vast amount of heat, but when 
the room temperature is close to 90, 
the panel at 90 F would give off but 
little heat. 





Ir HAS been said that more prog- 
ress could be made in the accept- 
ance of winter air conditioning if 
every dry bulb thermometer were 
dumped into the ocean. Truer 
statements may have been made, 
but I doubt it. 

The very act of looking at a dry 
bulb thermometer to learn if you 
are too hot or if you are too cold, 
or if you just imagine you are, is 
an open and final admission of the 
failure of the dry bulb thermome- 
ter as a single indicator of human 
comfort. How do we reason this 
statement? This way: If an indi- 
vidual is comfortable, he will not 
give a thought to any thermome- 
ter, either wet bulb or dry bulb. 
Whenever an individual takes the 
mental and physical effort to walk 
to a thermometer and to note its 
reading, that individual has a good 
reason for his actions—he is un- 
comfortable. He expects the dry 
bulb thermometer to tell him why 
he is uncomfortable. Does it? 

Of course it doesn’t. It cannot 
do it. Suppose the individual feels 
cold. He looks at the dry bulb 
thermometer and finds that it 
reads 76 F. The thermometer has 
told the individual that he cannot 
possibly be cold. The individual’s 
brain continues to inform him that 
he still is cold, in spite of what 
the dry bulb thermometer reads. 

The most important temperature 
is the “effective” temperature.* 
Effective temperature is the tem- 





*Effective temperature is defined by 
the ASHVE’s Heating, Ventilating, 
Air Conditioning Guide as “an arbi- 
trary index which combines into a sin- 
gle value the-effect of temperature, 
humidity, and air movement on the 
sensation of warmth or cold felt by 
the human body. The numerical value 
is that of the temperature of still, 
saturated air which would induce an 
identical sensation.”’ 





Dry Bulb Thermometers Are 
Misleading, Engineer Says 


Effective Temperature Is the One 
That Matters in Conditioned Space 


By ERWIN J. DAVIS 


perature you “feel,” regardless of 
what the dry bulb thermometer 
reads. But let’s get back to that 
supposition. The dry bulb ther- 
mometer read 76 F. If a wet bulb 
thermometer had been in the place 
of the dry bulb thermometer, the 
wet bulb thermometer would quite 
possibly have read 55 F, and this 
means that the effective tempera- 
ture—the real temperature—is not 
76 deg, as shown by the dry bulb 
thermometer, but is only 68 deg, 
and this temperature of 68 deg is 
the reason that the individual feels 
cold. 

The point is that the individual 
loses faith in instruments when 
those instruments disagree with 
his feeling of comfort. Every .in- 
dividual is a potential user of air 
conditioning equipment. The pub- 
lic is well acquainted with the fact 
that the pleasantness of air con- 
ditioning depends upon the accu- 
racy of controlling instruments. It 
also knows that comfort or dis- 
comfort should coincide with the 
reading of the indicating instru- 
ment—the thermometer. If the 
reading does not agree with the 
degree of comfort (or lack of it) 
the public blames the air condi- 
tioning system. 

The next move (and it should 
be an early one) for the air condi- 
tioning industry is to choose one 
of the following alternatives: 

1) Move the dry bulb thermom- 
eter off the wall, permanently; 
ae 
2) Place a wet bulb thermome- 
ter permanently beside every sin- 
gle dry bulb thermometer now 
in use in air conditioned buildings. 
A wet bulb and a dry bulb reading 
will determine the effective tem- 
perature. 
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“Need 15,000 Welders” 


Numerous reports of the va vio, 
standing committees of the as .ocj,. 
tion were presented at the cv vey. 
tion, particular interest ein 
shown in the one on the Nation, 
Certified Pipe Welding B: req 
given by Roy M. Getschow, th 
HPACCNA’s new national > res. 
dent. He said that the bureay ha 
11 chapters with some 1500 
fied welders, but that “there +) 
be 15,000.” It had not been jeces 
sary to make any changes i: t! 
present welding procedures, he re. 
ported, but said that additiona! pro. 
cedures for different alloys shou! 
be set up. In this connection, by 
mentioned that the chrome conten 
of the rod should be the same pro. 
portion as the metal being weld 

He emphasized that the contra 
tors are responsible for the welding 
that they do, and mentioned tha 
they were not getting the desirable 
degree of” cooperation from the 
unions in some areas. 

In giving the report of the edi- 
torial committee on the Standar/ 
Manual on Pipe Welding, John i 
Zink also said that the contractw 
must keep control of the welding 
procedures used. He predicted 
greater use of stainless steel, alumi- 
num, and plastic pipe in the foo 
and chemical industries particv- 
larly. 

In discussing the importance 
qualifying welders on different pro- 
cedures, and the value of the cer- 
tified pipe welding bureau, he r 
marked that his firm had sper 
some $2200 on one of its welder 
to qualify him on various jobs. 

G. C. Kiefer, associate direct 
of research of Allegheny Ludlum 
Steel Corp., continued the discus 
sion on pipe welding with his paper 
on the welding of stainless steel, 
subject in which a great amount 0! 
interest was shown. In the discus 
sion period following his talk, there 
was considerable disagreement 0 
the part of various members of the 
audience regarding the corrosi0 
resistance of different  stainles 
steels under varying conditions. 

Mr. Zink suggested strongly the 
desirability of standardizing the 
sizes of stainless tubing to iro! 
pipe sizes. Several people me! 
tioned the large field for the use 0 
light weight stainless steel tubin 
in piping and heating work. 
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PANEL HEATING AREAS 


By F. W. HUTCHINSON, Professor of Mechanical Engineering, Purdue 


‘DATA SHEET 





Equivalent Areas for Floor, Wall, and Ceiling Radiant 
Heating Panels for most Design Conditions used in Practice 








A. To convert a known area of 120 F 
ceiling panel to equivalent area of some 
other type of panel, multiply the known 
area by the coefficient selected from this 
table: 


Surface Ceiling Wall Floor 

Temperature Panel Panel Panel 
ee wis oee  Gaee 
Rt das 8 ian. - 3ge> 223 
key ES ra 1.00 0.78 ahha 


B. To convert a known area of 100 F 
ceiling panel to equivalent area of some 
other type of panel, multiply the known 
area by the coefficient selected from this 
table: 


Surface Ceiling Wall Floor 

Temperature Panel Panel Panel 
fee eae eee 
a 1.00 0.78 0.67 
eS 0.60 0.47 iat: 


C. To convert a known area of 120 F 
wall panel to equivalent area of some 
other type of panel, multiply the known 
area by the coefficient selected from this 
table: 


D. To convert a known area of 100 F 
wall panel to equivalent area of some 
other type of panel, multiply the known 
area by the coefficient selected from this 
table: 


Surface Ceiling Wall Floor 

Temperature Panel Panel Panel 
oe ee wanted ietahi 
SC 129 1.00 0.86 
EST 0.77 0.60 aah 


E. To convert a known area of 100 F 
floor panel to equivalent area of some 
other type of panel, multiply the known 
area by the coefficient selected from this 
table: 


Surface Ceiling Wall Floor 

Temperature Panel Panel Panel 
ST is eae cuks ag" oe 
Se 152 1.08 1.00 
ae ere 0.90 0.70 dans 


F. To convert a known area of 85 F 
floor panel to equivalent area of some 
other type of panel, multiply the known 
area by the coefficient selected from this 
table: 





Surface Ceiling Wall Floor Surface Ceiling Wall Floor 
Temperature Panel Panel Panel Temperature Panel Panel Panel 
Ne Ss ck ~~ oor ae SE i ~e  S8 
|SSaaerae 2.14 1.67 1.42 Nh T's 1d aso 0.76 0.59 0.50 
Mars s a ote-ss 1.28 ~=1.00 pita Mach Bhs 4's igh 64 0.45 0.35 sears 
See next page for explanation of use of this table. 
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Choosing Location of Panel Heating Areas 


T ue exact rating of 1 sq ft of 
panel heating surface can be evalu- 
ated only in terms of the particular 
installation. In a room with 65 F 
air and 75 F mean radiant tempera- 
ture, the effective comfort tempera- 
ture will be the arithmetical aver- 
age, 70 F, but this value cannot be 
used in calculating energy dissipa- 
tion from the panel for two reasons: 
(1) the average temperature of the 
surfaces which are “seen” by the 
panel is less than the mean radiant 
temperature, and (2) the convec- 
tive and radiant fractions of the 
equivalent overall film coefficient are 
not equal, hence an arithmetical av- 
erage of air temperature and sur- 
round temperature is not valid. 

For approximate comparisons, 
however, the two factors mentioned 
above can be neglected and the rela- 
tive capacities of floor, wall, and 
ceiling panels evaluated in terms of 
design surface temperature, equiva- 
lent comfort temperature (taken as 
70 F), and overall equivalent film 
coefficient. Arbitrarily taking 1 sq 
ft of ceiling panel at a surface tem- 
perature of 120 F as a standard, it 
is then readily possible to calculate 
the amount of floor or wall surface, 
at any selected surface tempera- 
ture, which would dissipate an equal 
quantity of energy. 

As an example consider a floor 
panel operating at 85 F surface 
temperature; the area of such a 
panel which would produce a heat- 
ing effect equivalent to that of 1 sq 
ft of 120 F ceiling panel is [ (120 — 
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70) X 1.4] + [(85 — 70) & 2.1] = 
2.22 sq ft. The table on the pre- 
ceding page summarizes the equiva- 
lent areas similarly determined for 
most of the panel design conditions 
which are ordinarily used in prac- 
tical installations. 

Examples Show Use of Table 

Example 1: Design calculations 
for a 120 F ceiling panel installa- 
tion show that 120 per cent of the 
ceiling area would have to be heat- 
ed. Since “difficulty” would arise 
in heating the 20 per cent of the 
ceiling that does not exist, some 
means must be found for providing 
supplementary wall or floor panels 
equal in capacity to 20 per cent of 
the ceiling area. Assume that the 
designer chooses to use supple- 
mental wall panels at a design sur- 
face temperature of 100 F. Enter- 
ing part A of the table, read 1.30 
as the correction coefficient, thereby 
indicating that 1.30 « 20 per cent 
== 26 per cent of the ceiling area as 
the necessary size of the supple- 
mentary wall panel. 

Example 2: A floor panel design 
shows the need for 250 sq ft of 85 F 
heated floor surface in a room 
where bookcases and other inter- 
ferences reduce the available sur- 
face to 200 sq ft. The designer 
chooses to supplement the floor unit 
with a ceiling panel at a surface 
temperature (for maximum load) 
of 100 F. Entering part F of the 
table, read 0.76 as the correction 
coefficient giving, therefore, 0.76 
50 = 38 sq ft of ceiling required 


for the supplementary heat pane! 

Example 3: A 100 F ceiling « 
sign indicates the need for a pane! 
area equal to 120 per cent of tl: 
ceiling area. If the design tempera- 
ture were raised to 120 F, wo 
the requisite area be reduced sui! 
ciently to permit installation in th: 
ceiling? Going to part B of the 
table, read 0.60 as the correction 
coefficient, giving 0.60 « 120 = 72 
per cent of the ceiling as an ace- 
quate panel size. 

These three examples illustrate 
three different uses for the approx- 
imate relationships of the table. 
Whenever using this table, how- 
ever, it should be remembered that 
it is based on assumptions which 
are not exact; when the fraction of 
surface to be converted from one 
plane to another is small, the error 
resulting from use of the tabular 
coefficients will likewise be small, 
but in cases where the area to be 
converted is a large part of -the 
total panel area the use of the co- 
efficients may lead to serious error. 

In no case should the tabular 
values be used in basic design: 
their purpose is to simplify minor 
modifications that may be required 
in a design which has been carried 
out by the usual methods, and when 


so used the results will be accurate 


well within the limits of accurac) 
of the basic design coefficients. 


[For a complete discussion 
this subject, see article by F. W. 
Hutchinson in Heating, Piping & 
Air Conditioning, March 1946. | 
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A Rational Basis for Solar Heating 


Analysis 





By F. W. Hutchinson* and W. P. Chapman** 


Introduction 


Te determination of gains or 
losses resulting from the use of 
window area in so called solar con- 
struction is complicated by many 
factors; not least of which is the 
difficulty of effectively integrating, 
diurnally and seasonally, the vary- 
ing quantities of solar energy that 
are transmitted through or ab- 
sorbed by the window. The present 
paper develops a rational general 
equation which can be used to ob- 
tain the gain or loss, in Btu per 
heating season, resulting from the 
use of unit area of window in place 
of an equal area of non-transmit- 
ting wall. This equation which is 
developed as Equation 23a in this 
paper is, 


n=5088 
0-F >, V 2 —5088(U. — U«) (ti —t »') 
n=1 
where, 


Q=annual saving (based on October 
1 to May 1 heating season) in 
Btu due to replacing one square 
foot of oan eaumaliting south 
wall with a double glass solar 
window which is 100 per cent 
in the shade (due to roof over- 
hang) only at solar noon on 
June 21 and 100 per cent irradi- 
ated by noon sun (solar time) 
only on January 21. 


* Professor of Mechanical Engineering, 
Purdue University. Member of ASHVE. 
**Research Fellow, Purdue on 
Presented at the Semi-Annual Meeting 
of the AMERICAN Socrety or HEATING AND 
VENTILATING ENGINEERS, Montreal, Que., 
Canada, June, 1946, 


Lafayette, Ind. 


SUMMARY—A rational general 
equation is developed for deter- 
mining the heat gain or loss re- 
sulting from use of a unit area of 
window in place of an equal area 


of non-transmitting wall. 

A chart is presented for graphi- 
cal solution of the saving or loss 
for a heating season for two lati- 
tudes and four combinations of 


double glass with separating air 
space when used in a south wall. 


i,=the design inside air tempera- 
ture. 


i,’ =the normal outside air tempera- 
ture during the seven month 
heating season from or 1 
to May 1 Ca a on 

_ 258-9 of ASHVE lis 
GUIDE). 
U, =overall coefficient of heat trans- 


fer of the unit area of wall which 
is to be replaced by unit area of 
window. 


U. =overall coefficient of heat trans- 
fer of window, including 
and outside air films, om sheets 
of identical glass and separating 
air space. 


5088 = number of hours in the selected 
seven month heating season. 


F =fraction of maximum possible 
sunshine which mee § 
an average year in mon 
heating season (refer to Table 1 
for values in representative 
cities). 
n = 5008 


=the summation of solar term, 
Ve ¥,, for each of the 5088 hours 
of the heating season. 
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Vo FA uf ot 15.+70 dar 


(Se-)e) +4} 


Y.=a solar gain term representin 
the reduction in excess norma 
transmission losses, such excess 
losses being (U.—U,.) (4,—1,'), 
due to solar irradiation and ex- 
pressed in Btu og hour. The 
term VY. must numerically 
evaluated for each hour be- 
tween sunrise and sunset of 
each day of the heating season. 


in which, 


Fo. Ta, Te = thermal resistances of the out- 


side air film, the air space and 
each sheet of glass, respectively. 


E-=the effectiveness factor of a 
solar window; equal to the frac- 
tion of the window which is un- 
shaded at a “goed hour of 
a particular 


Gai —_ rate of sie energy absorp- 
tion (at a given time and day) 
7, the outside sheet of glass, 


_ absorption of 


Bre rn rec 


I, =solar intensity on a nor- 
mal to the earth's and at 
sea level; varies with time of 
day ™ day of month (refer to 
Fig. 1). 

cos i=cosine of the angle of incidence 

of sun’s rays on a window ina 
south wall (see Equation 30). 


At ot2)= Senrty of the outside sheet 
f two identical sheets of glass 
(refer to Equation 28). 


qa:= the rate of solar energy absorp- 
tion (at a given time and day) 

by the inside sheet of glass, but 

I absorption of sky 
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=145 COS tA le of 2) 


where ig 

A ot 2) = the absorptivity of the inside 
sheet of two identical sheets 

| glass (refer to Equation 


q.=the rate of solar energy trans- 
mission (direct plus sky radia- 
tion at a given time and day) by 
the window. 


=f, 008 ¢ Tuell tes 





where, 

T\,.=transmissivity for direct solar 
radiation at a given time and 
day of a double glass window 
consisting of identical sheets of 
glass (refer to Equation 27). 

T ..2= transmissivity as just described 
but for sky radiation. This term 
can be taken as numerically 
equal to the value of 7),2, which 
occurs at an angle of incidence 
of 60 deg. 

R =ratio of intensity of direct solar 
irradiation on a plane normal to 
the sun to intensity of sky radia- 
tion on a verticalfwindow; R 
varies as a function of solar al- 
titude as shown in Fig. 2. 


Application of the foregoing ra- 
tional equation to a solar house as- 
sumes two conditions: (1) That the 
rate of heat loss of the house as a 
whole will exceed the solar gain at 
all times during the heating season, 
or that for brief periods during 
which this condition is not true the 
thermal capacity of the floor will 
be sufficient to permit storage of 
excess solar energy for later re-use. 





(2) That all solar energy trans- 
mitted into the house eventually 
serves to reduce the heating plant 
output, for fixed inside air temper- 
ature, on a unit for unit basis. 
This condition implies effective in- 
sulation of directly irradiated sur- 
faces. 

Graphical solutions of this gen- 
eral equation are presented at the 
end of this paper for four varieties 
of double glass solar window when 
used in either of two latitudes; use 
of these graphs makes it unneces- 
sary for the designer to concern 
himself with variations in the solar 
intensity as a function of time or 
season, or to calculate the angle of 
incidence. All results given here are 
for windows facing south. 


Included in the integration is a 
term which takes account of the 
shading effect experienced during 
parts of the heating season from 
the roof overhang that is custom- 
arily used with solar construction. 
Development of additional graphi- 
cal solutions for use with east and 
west walls and for localities where 
unusual atmospheric conditions ex- 
ist is now underway and results will 
be reported in a later paper. Fur- 
ther, experimental study of solar 
heating is now being conducted on 
thermally and architecturally iden- 
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For December or February multiply 
January values by 430+435 
For November or March multiply 
January values by 425+435 


























120 
For October or April multiply 
January values by 420+435 
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Fig. 1—Direct solar irradiation of a plane normal to the sun's rays and at sea 
level for the month of January 
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Ratio 71, 





6) 20 40 60 80 
Solar Altitude, Degrees 
Fig. 2—Ratio of intensity of direct 
solar radiation in a plane norma! 
to the sun to intensity of sky 
radiation on a vertical 
window 


tical houses on the Purdue Housing 
Research Campus; results will be 
reported in the near future. 


Instantaneous Steady State 
Conditions 


The effectiveness, for solar heat- 
ing, of one square foot of glass de- 
pends at any given time on the net 
reduction (over that required for a 
corresponding square foot of wall 
area) in the net rate of heat flow 
from the heating plant to the sur- 
face of the window. Considering 
that all solar energy transmitted 
into the room eventually appears as 
an internal energy increase of the 
inside air and crediting the solar 
gain entirely to the glass, it is 
evident that at a steady state the 
actual transmission losses through 
the window will be equal to the sum 
of the solar transmission gain and 
the net energy supplied from th: 
heating plant. This relationship can 
be written in equation form, 

Gi=Qt+Gn..... 
Ww e, 


qi = steady state transmission of heat 

al from the interior of the room to 

[C the inside surface of the window 

Btu/ (hr) (sq ft of irradiated glass 

q. = Steady state transmission of solar 

energy into room through the 

window, Btu/(hr) (sq ft) of ir- 
radiated glass. 

q» =steady state makeup of energ) 
from the heating plant required to 
maintain the inside air tempera- 
ture at a predetermined valu: 


The most important qualification 
of Equation 1 arises from the as- 
sumed condition that solar trans- 
mission gains serve to reduce, unit 
for unit, actual transmission losses 
from the room. In order for this to 
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he true all radiant energy entering 
hrough the window would have 
» be absorbed within the room and 
ater released to the room air or 
reradiated (at long wave length) 
rom a room surface. The first con- 
jition implies no direct loss 
hrough the window of reflected 
(from an interior room surface) 
lar radiation, whereas the second 
ondition implies zero exposure (or 
perfect insulation) of the interior 
surface at which the solar radia- 
tion is absorbed; since by far the 
reater fraction of solar energy is 
received at the floor of the room it 
follows that the floor is assumed 
to be a non-transmitting surface. 
Note that for the problem now un- 
der consideration the thermal capa- 
city of the floor is not an influenc- 
ing factor since for a steady state 
ondition there can be no passage 
of heat either to or from storage. 

In order to solve Equation 1 for 
q, the other two terms must first 
be evaluated. Heat transfer from 
the room to the inside window sur- 
face is given by, 

Gi =Ai(t —tyi) =Qi+an . (2 
where t, and t,, are the tempera- 
tures of the room air and the inside 
surface of the window, respectively, 
whereas hk, is the combined coeffi- 
cient for heat transfer by radiation 
and convection from the room to the 
window. Equation 2 is not yet sub- 
ject to direct solution, however, as 
it contains two terms which need 
to be evaluated, q,, and t,,; the latter 
term depends not only on the over- 
all coefficient of heat transfer for 
the window and on the outside air 
temperature, but also on the quan- 
tity of solar radiation absorbed by 
the glass. 

Consider that the window con- 
sists of two identical thicknesses 
vf glass separated by an air space 
Fig. 83) the outside sheet absorb- 
ng q,, and the inside sheet ab- 
wrbing .q,. Btu/(hr) (sq ft). Then 
kt r,, T,, and r, represent, respec- 
tively, the thermal resistances of 
me sheet of glass, of the separat- 
ing air space and of the outside 
combined film coefficient. Let t,, be 
the temperature at the midplane of 
the inner glass, t, the airspace tem- 
Perature and ¢, the temperature of 
the outside air. The quantity of 
‘ergy represented by q,., is ab- 
“rbed almost uniformly through- 
‘ut the thickness of the inner glass, 


but the analysis can be greatly sim- 
plified, without appreciable loss of 
accuracy, by treating this energy 
as though it were released from a 
heat source located in the midplane 
of the inner glass. The temperature 
gradient from inside surface to the 
midplane would, therefore, be a 
straight line (neglecting the varia- 
tion of thermal conductivity with 
temperature) based on transmis- 
sion at a rate of qg, while the gradi- 
ent from the midplane to the outer 
surface of the inner glass would 
be a steeper straight line based on 
the transmission at a rate of q, 
q,. Btu/(hr) (sq ft). An equation 
can be written for heat transfer 
through the inner half of the in- 
ner glass, 
bei—tex Wb —tex ; 

a”. , - 
and a similar equation for trans- 
mission through the outer half of 
the inner glass, 


lex —lee 2 (lex ta) ¢ 
i = — = .< . (3a) 
CTGes (r,/2) Se 


where t,, is the surface tempera- 
ture of the outside of the inner 
glass. Adding Equations 3 and 3a, 


An equation can also be written 
(similar to Equation 2) for the 
heat transfer from the outside sur- 
face of the inner glass, 








=o ans 


— 














| | 
Outside 
air temperature, t, 
| 
Ly a 
Pa 
- 


























leo to 
qi tT Qa2 . 5 ** 


Ta 


Substituting the equivalent inside 


film resistance, r,, in Equation 2 


places it in the same form as Equa- 
tion 5, 
qi = tj l Tj 6 


ay 


Equations 4, 5 and 6 can now be 
solved simultaneously to eliminate 
the two unknown surface tempera- 
tures of the inner sheet of glass. 
From Equation 4, 


Seu 2tgo 
l = (2Git@ az + “" } 


and from “Equation 6, 

t. hiti—qi)/h 6a) 
Equating 4a and 6a and reducing, 
hil —2@) = 27 higi t Ait a2 + 2hile 

and solving for ¢,., 


1. - 
bgo =i —Gi(Ti t+.) —3zda- (7) 


But from Equation 5, 


Eliminating ¢,, between equations 
7 and 5a and reducing, 


Room air temperature,t; 
urface temperature, tg; 
id-plane temperature, tg, 
Surface temperature,tgs 
_Air space temperature,tg 
Temperature gradient 





|} Identical sheets of glass 


Heat flow rate, q; 
Heat flow rate, qj +ge 
Heat flow rate, qj + Ggo+4qi 


Fig. 3—Heat balance on double glass window for winter conditions when 
window is receiving solar radiation 
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But, 


1 
Gea Le ee (9) 


2 +171 
where U,, is the overall coefficient 
of heat transfer from room air to 
air space. Then substituting in 
Equation 8, 


gi = Ug(ti—t,) —Uge (; +3 )es 


es 
Note that the term — + — in the 
2 2 


above Equation 10, is equal to the 
thermal resistance from the mid- 
plane of the inner glass to the mid- 
dle of the air space. 

Equation 10 is not in a form sat- 
isfactory for use because it in- 
cludes the unknown air space tem- 
perature, ¢t,. This term can be 
eliminated by writing an equation 
analogous to Equation 10 for the 
outer of the two sheets of glass, 
then solving the two equations si- 
multaneously. Referring to Fig. 3, 
an equation similar to Equation 10 
is, 


. (10) 


qi +@a2 = Un (ta—t,) 


—Un (4 +r) Gai. 


Solving Equation 10 for t,, 


[ vol f+ oe-0] 


t,= eve Ea 
Ue 


seu 


and from Equation 11, 


[ was Unf. “ +r) rq +e] 


a 


But, 


1 r, 
5 tg Tote +a 


80, 
l 


T, Ts 
9 + 270, =7.+1.57,+17. 


hence, substituting in Equation 15, 


qi = U. (li —t,) ~: Ud (+ 1.57g+7a)Ga2+ (2 +To ant 


Then substituting for q, from 
Equation 2 and solving for q,, 


qu= U.( i — ty) fu oot 1.51g+7s)Gart+ (s +r Je] +a ree teen eee 


The first term of Equation 17 is 
equal to the rate of heat loss that 
would occur if no solar effect were 
experienced. Thus one can write, 











(the wall overall coefficient | ving 
U,,) subtract the excess tran mi. 
sion ‘oss through the window roy 
the vy’ term which represent. ne 
solar advantage. Thus, 


Aq=V7'—(U.—U.«) (i —t.) Btu/hr (| 
Since the term vy’ is independey: 
of t, it follows that a great simp). “ 


fying advantage has been attaine; 
since the magnitude of the sola; 


heat gain is constant (other 
ditions being the same) irrespe. 
tive of the value of the outside air 
temperature. Note, therefore, that 
if a window is used for which the 


COn- 


m= UKi-b)-V"...-. i overall coefficient is identical wit) , 
where, that of the replaced wall area th th 
v’'=U, [otisntroeet($+2}en] +4... cathy Lan kkee 184 


and includes the entire solar effect. 
Equation 18 is, for unit irradiated 
area of a double window in which 
both sheets of glass are the same, 
but a similar equation can be read- 
ily developed for evaluating the 


.. (10a) 


(lla) 





Un 


Eliminating t, between Equations 
10a and 1la and reducing, 


U Ta i i a Te 
n- (345 Jew g.-* te) 4 (— +r) att P 


Ug 


7. Ta qa2 Te 1 
= = —~+ . = - a as mn —t, 
“ \' i 2 Je. Ua (4 , )e l l 





anes SF st 2 
Un Ue 
where U, is the overall coefficient 


of heat transfer for the window. 
Hence, 


. (12) 


(13) 
0 * Un 


term v7 ’ for a window with either 
less or more sheets of glass. 


To evaluate the saving (or loss) 
of energy due to use of one square 
foot of irradiated window in place 
of an equal area of non-solar wall 





a=Udh—t)— ud [ (+ +4) +a] a+( +r }euh Re Te a (15) 
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instantaneous rate of saving in en- 
ergy requirements (for fixed solar 
conditions) would be the same for 
zero weather as for warm weather 


Seasonal Conditions 


Equation 19 was developed for 
determining the instantaneous rate 
of saving corresponding to any 
given set of steady state conditions 
Practical application of this equs- 
tion would require that it bh 
adapted to the determination of th 
actual quantitative saving e 
pressed in Btu per heating season 
Thus, 


AQuax = E\ Agdd= > EV Ae 
season 


pe 
season 
i ca 
-(U.—Ue) >, (t; —t,) Aé..(2 m 
season lo 


where /\@ = a small increment of 
time 


E=an effectiveness factor “which 2- 
counts for partial shading (due 
roof overhang) of the window. se 


The summation of Equation 20 i 
to be carried out over the entir 
‘heating season and the resulta i ;, 
AQmax Will be the saving available 
in a locality where the sun is neve , 
obscured. _ 


If A@ is taken as 1 hour and the 
_ heating season is considered to & 
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tend from October 1st to May Ist 
the number of /\@ intervals would 
be 5088 and Equation 20 would be- 


come, 


defined as the usage ratio and iden- 
tified by the symbol F. With this 
substitution Equation 23 can now 
be written in a form which will give 


n=5088 n=5088 
‘e 
AQus= >, V7 .—(U.-U,) >» IEE EEG Betis nad eede tcdcus se sasnewa (21) 
n=1 n=1 . 


where V.»=EV’ 
A term ¢,’ can now be defined by 
the equation, 


n=5088 
4—t,.’ = Mi —lbon) ; (22) 
n=1 
a=30)8 7 
ving, te’ a (22a) 
gwing, l= ee seers verses cA 


Thus ¢,’ is the average outside air 
temperature during the heating 
season and its approximate value 
for any locality can be obtained 
from Table 1 (pp. 258-9) of the 
ASHVE Guipe 1946. Equation 21 
therefore simplifies to the form, 
n=5088 


the actual seasonal saving in any 
locality, 


r=J088 


For a given type of window K, and 
K, have fixed values so is then 
a function only of E and of the 
three solar energy rates. Each of 
these rates depends on the physical 
characteristics of the glass, the 
angle of incidence and the solar ir- 
radiation. Each of these factors 
will be considered in some detail: 


AQ=F = V »—5088(U.— Uw) (i—te’).. : (23a) 


n=] 


If complete data were available on 
the distribution of actual sunshine 
hours through the day (for a given 
locality) the above Equation 23a 
could be given added accuracy by 
placing F under the summation sign 
and letting it represent the statisti- 
cal fraction for a given hour rather 
than for the entire heating season. 
As the equation is now written the 


AQnsx- >, V7 .—5088 (U.—U-~) (i —&e’).. 2.2 Pia) (23) 


n=1 

In its present form Equation 23 
expresses the seasonal saving, in 
Btu, that would be attributable to 
1 sq ft of glass if the sun were to 
shine for 100 per cent of the pos- 
sible sunshine hours of the heat- 
ing season. During the seven month 
heating period considered in this 
paper the maximum possible hours 
of sunshine (determined from data 
on the time of sunrise and sunset) 
are 2278 hours for latitude 40 deg 
and 2360 for latitude 35 deg. For 
many localities the weather bureau 
can provide information on the 
average number of actual hours of 
sunshine to be expected during a 
particular month and from this one 
can readily calculate the fraction of 
maximum possible time, for any 
locality, that the sun will be ex- 
pected to shine. Table 1 gives frac- 
tions for a large number of Ameri- 
can cities; values in the table were 
computed by dividing the average 
number of sunshine hours during a 
seven month heating season by the 
maximum possible hours as stated 
above; data on actual hours are 
taken from a recent article in Heat- 
ing and Ventilating’ which was 
developed from a weather bureau 
report.2. The sunshine fraction is 

~Heat Gain From Winter Sunshine in 
ee; A. Heating and Ventilating, March 

‘Atlas of American sgare Section 


B, Joseph B. Kincer, Weather 
Bureau, 


fraction of sunshine is necessarily 
treated as though it were the same 
for each hour of the day. Although 
such a uniform distribution does 
not actually occur, it is probable 
that for most localities the error 
introduced from this cause is not 
great. 

Before proceeding with the eval- 
uation of Equation 23a, a not incon- 
siderable problem remains; that is, 
to determine the seasonal solar ef- 
fect as expressed in the summation 


=v 


The Solar Increment: 
Instantaneous Value 
The solar term, defined in Equa- 
tion 18a, relates three characteris- 
tics of the system; these are: (1) 
the solar transmission and absorp- 
tion rates q,, %.,, G..; (2) the ef- 
fectiveness ratio, E, which is de- 
fined as the fraction of the window 
which, at a given time, is not in the 
shade; (3) the thermal character- 
istics of the particular window as 
identified by the terms K, and K, 
where, 


KU 1.41544 pe .. (24) 


K-U.(5 +5) ‘Papp renee (25) 


giving (by substitution into Equa- 
tion 18a), 


V =E(Kiqut+Kaut@).....-- (26) 
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Glass Characteristics. When a 
sheet of glass is irradiated some of 
the energy is reflected, some ab- 
sorbed and some transmitted. The 
characteristics of the glass which 
determine the distribution between 
these three forms of energy disposal 
are the thickness and the absorption 
coefficient, their product, KL, be- 
ing the determining factor. For the 


Table 1—Values of Usage Ratio, F, 
for Representative Cities. 

[F is ratio of the average number 
of sunshine hours in the yeriod from 
October 1 to May 1 to the maximum 
possible sunshine hours (at the lati- 
tude of the city*) for the same 
pores.) 





City F 
ian. 2. eer ' ; 0.463 
Albuquerque, N. M.. 0.770 
ps epee 0.422 
Baltimore, Md. ...... ; 0.553 
Birmingham, A! ae . 6.510 
Bismarck, N. D..... P . 0.546 
) SE” ea eee 0.540 
Boston, Mass. .... 0.540 
Burlington, Vt. ... : 0.419 
Chattanooga, Tenn . 0.5038 
Cheyenne, Wyo. ...... 0.666 
Cleveland, O. ....... 0.408 
Columbia, 8. C......... 0.511 
CO, Ms dae ante ee . 0.515 
oR Nr 0.470 
Davenport, Ia. .. , eine .. 0.539 
BEUIVGE, GHEE cocsdas ver ; 0.705 
Detroit, Mich. ...... . 6.429 
Eugene, Ore. ....... 0.439 
Harrisburg, Pa. ... .. 0.495 
Hartford, Conn. ... . 6.532 
Helena, Mont. ... . 6.521 
Ne SE Sea wessee 0.579 
Indianapolis, Ind. .. 0.507 
Jacksonville, Fla. ......... geass Ce 
r ea ye . ---- 0,530 
Lincoln. Neb. ....... adh sis . 0.614 
fF  . ae . 6.512 
Louisville, Ky. .......... . O64 
Madison, Wis. . Sn beaks ... 0.504 
Minneapolis, Minn. : 0.527 
Newark, N. J.. bad ketene i . 0.550 
New Orleans, ia: i loa: Se 
Phoenix, Arizona 0.590 
Portland, _ Sere 0.525 
Providence, R. I..... --- 0.542 
Peeee Bio Crccecccs } 0.570 
OS eae : omen . 0.637 
Richmond, Va. aed 0.594 
i ES SS CS eee ; . 0.567 
Salt Lake City, Utah...... : .. 0.592 
San Francisco, Cal........ . O616 
eee :saa) ee 
pO eee .. 6.612 
ro * aeqee ee . 0.560 
Vicksburg, Miss. ......... A .. 0447 
Wheeling, W. Va......... ... 0.408 
Wilmington, Del. nee ieh 6 teh wn didadie 0.558 





~ 8 To | ® facilitate use > of Fig. 5 the F values 
are based on a denominator for either 
latitude 35 deg or latitude 40 deg. Thus, 
whereas the actual latitude at Tampa, 
Fla., is 28 deg the F value is based on 35 
deg. This increases rather than decreases 
the accuracy when used with Fig. 5. 
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purposes of this paper the only two 
kinds of glass considered were 
double strength A quality—with a 
KL value of 0.025—and clear 4 
in. plate glass with a KL of approx- 
imately 0.050. Using equations 
available in the literature,’ the ab- 
sorptivity, reflectivity and trans- 
missivity were each determined as 
a function of angle of incidence. 
Likewise, the transmissivity was 
determined for windows made up 
of two identical sheets of glass, 
each sheet having a KL value of 
either 0.025 or 0.050 and the ab- 
sorptivity determined for both the 
inner sheet and the outer sheet of 
these windows. Equations used 
for the window characteristics are 
modified forms of the equations de- 
rived in Parmelee’s paper,’ 


[ Ti2=T7)2/(1—R,?). (27) 
A; 
Ai of 2=(1—Ry2+RiT)) (a a 


(T,A,) 
Az ot2= (l—R,?) 7. . (29) 


where T:, Ax, and R,_ represent 
transmissjvity, absorptivity and re- 


flectivity, respectively; the sub- 
script 1,2 indicates that the term is 
for the combination of two sheets 
of glass, whereas subscripis 1 of 
2 and 2 of 2 identify the property 
as valid for the first of two sheets 
and the second of two sheets re- 
spectively; each of these properties 
varies as a function of the angle of 
incidence. 


The Angle of Incidence, i, depends 
on the position of the sun and 
must, therefore, vary continuously 
throughout the heating season. At 
any given time this angle can be 
calculated from the solar altitude, 
the sun’s azimuth and the orienta- 
tion of the window. In this paper 
only windows located in walls fac- 
ing south are considered and for 
this case the angle of incidence can 
be calculated from the equation, 


cos ¥=cos H cos (180—A)..... (30) 
or, t=cos {cos H cos(180—A)] 


ee ee 


where i=angle of incidence of direct 
solar irradiation (measured 

from a normal to the window). 

H =solar angle (from elevation of 

the sun above the horizon) de- 


termined from Hydrographic 
Office Bulletin 214. 


A=sun’s azimuth; measured in 





*The Transmission of Solar Radiation 
Through Flat Glass Under Summer Con- 
ditions, by George V. Parmelee, (ASHVE 
JOURNAL SEcTION, Heating Piping & Air 
Conditioning, October-November 1945,) 
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degrees east or west of north; 
determined from . Hydro- 
le go Office Bulletins 214 


The Solar Intensity. The total so- 
lar intensity experienced on any ver- 
tical surface consists in part of an 
intensity, 7,, representing the com- 
ponent of direct solar radiation im- 
pinging on the surface and in part 
of an intensity, J,, representing sky 
radiation and consisting largely of 
solar radiation which was scattered 
by dust and moisture during pas- 
sage through the earth’s atmos- 
phere and is received diffusely at 
the surface rather than, as for di- 
rect radiation, as a solar beam. 
Because it is received from all di- 
rections, the transmissivity and ab- 
sorptivity values applicable to sky 
radiation are independent of time 
and of latitude and have a fixed 
value for each particular type of 
window. Based on a graphical in- 
tegration for diffuse irradiation, 
Parmelee* states that the inte- 
grated values of A, and 7, can be 
considered equivalent to the spec- 
ular values based on an incidence 
angle of 60 deg. Then for double 
glass windows, the absorptivity 
with respect to sky radiation is, 


Agu of 2) =A) of 2 (for 60 deg ). . (31) 
and Ag(s of 2) = As ot 2 (for 60 deg ). . (31a) 


while the transmissivity of the 
combined two sheets of glass is, 


Ta2= Ti:2 (for 60 deg eae 2 (316) 


If, now, the q terms of Equation 
26 are separated into direct solar 
and sky radiation fractions and 
are then replaced by their respec- 
tive products of intensity and of 
absorptivity or transmissivity, the 
result is, 


V =E[ KA, of 2+/,A, uof2)) 
+K3(1.Ac of 2) +1 Ase ot 2)) 
+eTint has]. Se 


where, 
1, =intensity of direct solar irradia- 
tion received on each square foot 
of irradiated window area, 


I,=intensity of sky radiation re- 
ceived on each square foot of ir- 
radiated window area. 

Detailed attention must now be 
given to procedures for obtaining 
the instantaneous value of 7, and 
es 

Direct Solar Intensity. Basic to 
any discussion of solar effects is a 
knowledge of the irradiation in- 


‘Loc. Cit. Note 3. 


tensity, expressed in Btu/(hr) sy 
ft) on a plane normal to the s:in'; 
rays and located on the earth’s ur. 
face. This intensity depends on the 
length of the path through the 
earth’s atmosphere (determine: by 
solar altitude), the character of the 
atmosphere (determined by «ust 
concentration®, ozone concentra. jon 
and the quantity of water vap>r’) 
and on variations in the intensily 
of solar radiation outside the 
earth’s atmosphere. Extra atmos 
pheric variation is due principally 
to seasonal variation in the dis. 
tance of the earth from the sun. 
in this paper the variation has beey 
taken as five units per month from 
a base value of the solar constant 
of 435 Btu/(hr)(sq ft) in Janv- 
ary; the correction is subtracted 
both for the months that follow and 
for those that precede January. 


Variations in length of path 
through the atmosphere can be 
readily expressed in terms of the 
solar altitude. 

Variation of intensity at fixed 
solar altitude depends on the ab- 
sorption characteristic of ozone in 
the earth’s atmosphere, the scat- 
tering effect due to dust and to 
water vapor, the absorption effect 
of water vapor and, to a lesser 
extent, to the absorption effect of 
carbon dioxide. Analytical means 
of determining the intensity cor- 
responding to a given dust and 
vapor concentrations are available 
in the literature’ and where ex- 
tremes of either humidity or dusti- 
ness (as most commonly evidence: 
by smokiness in the vicinity of in- 
dustrial areas) are experienced a 
special solar analysis, for known 
local conditions, should be under- 
taken; in a subsequent paper the 
authors hope to develop graphical 
solutions of the solar problem 
which will include both water vapor 
and dust as variables and will 
thereby permit the designer to se- 
lect conditions corresponding to the 





*Review of U. S. Weather Bureau Solar 
Radiation Investigations, by Irving | 
Hand. (Monthly Weather Review, Vol. 6, 
1937, Table 12, pp. 441.) : 

Proposed Standard Solar Radiation 
Curves for Engineeri Use, by Parr) 
Moon. (Journal of the Franklin Institute, 
Vol. 230, No. 5, November 1940, p. 695.) 

Turbidities of American Air Masses 
and Conclusions Regarding Seasona! V2- 
riation in Atmospheric Dust, by C_H 
Wexler. (Monthly Weather Review, Vo! 
62, 1934, pp. 397-402.) 

*Monthly Weather Review, Climato!log 
cal Data Section, Vol. 73, No. 1, Jan. 194° 

TProposed Standard Solar Radiation 
Curves for Engineering Use, by Parr! 
Moon. Journal of the anklin Institute. 
Vol. 230, No. 5, Nov. 1940, p. 605. 
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tual atmosphere with which he is 
oncerned. For the present, how- 
»yer, a procedure has been followed 
vyhich is less exact, but is adequate 
or engineering purposes in most 
narts of the continental United 
States. Exceptions not subject to 
accurate treatment would occur in 
ocalities at high elevation or with 
ery low or very high average win- 
er dew points. 

The recommended curve for di- 
rect solar intensity as a function of 
solar altitude is given in Fig. 1; 
similar curves for other months can 
be obtained by multiplying the in- 
tensity for January by the ratio of 
the solar constant for the month 
in question to the solar constant for 
January. The recommended curve 
was developed from theory*® for a 
dust concentration of 300 particles 
per cubic centimeter (particles as- 
sumed uniformly 1 micron in size) 
and a vapor content corresponding 
to 33 F dew point temperature. The 
selected dust concentration is the 
same as that used by Moon* in 
developing his recommended in- 
tensity curve, but the dew point is 
substantially lower than the value 
used by Moon; this difference arises 
from the fact that Moon’s curve is 
intended for summer use in cal- 
culating cooling load where as the 
recommended curve of Fig. 1 was 
specifically selected for use over the 
seven month heating season. Aside 
entirely from the theoretical con- 
siderations which entered into its 
development, the curve justifies it- 
self by representing an effective, 
single line correlation of experi- 
mental intensity determinations. 
Representative experimental curves 
are shown in Fig. 4 which is for 
January and hence has 30 deg as 
the maximum solar altitude. 

The solar intensity, J,, given in 
Fig. 1, is for direct irradiation on 
a plane normal to the sun’s rays. 
To obtain the irradiation, J,, the 
normal intensity must be reduced 
to compensate for the greater ver- 
tical area corresponding to unit 
normal projected area. Thus, 


SEU. Coc aes sch chasaat (33) 


Sky Radiation. The intensity of 
sky radiation, 7,, is influenced by 
the sun’s position in two partially 
offsetting ways. As the angle of in- 
idence becomes greater the value 
of J, decreases, but the increased 


__. 


‘Loc. Cit. Note 7. 


length of path through the earth’s 
atmosphere promotes scattering 
and thereby tends to increase the 
amount of sky radiation. Only 
meager and inconsistent data are 
seemingly available on winter sky 
radiation, but the overall influence 
of this factor is relatively small so 
that possible gross inaccuracies in 
extrapolation of existing data will 
not seriously affect the overall solar 
radiation results. From an examin- 
ation of available experimental in- 
formation the curve of Fig. 2, giv- 
ing the /,/J, ratio has been devel- 
oped and is recommended for use 
during the seven month heating 
season for sky radiation impinging 
on a vertical surface. The sky radi- 
ation intensity is then, 


Lo. 


R ee 


where R is the ratio as read from 
Fig. 2. Particular attention is 
called to the fact that intensity of 
sky radiation is based on the nor- 
mal direct solar intensity rather 
than on the value J, which applies 
to a vertical surface. 

Substituting from Equations 33 
and 34 into Equation 32, 





V =E (I, cos a[a(4 of 2+ 


Ag: ot? 


+R (Aso044 Root +Tint+—p— cos 


Equation 35 is difficult to work 
with. Calculation of numerical 
values of over a wide range 
of i shows that, for the heating 
season, neglect of the absorption 
fraction of sky radiation (but re- 
taining the 7, term) will introduce 
an error in Vv of approximately %% 
of 1 per cent. This value is too small 
to be of practical significance hence 
Equation 35 can, with accuracy, be 
simplified to the form, 


V =E (I, cos i) [ ua ot 2+ KeAs ot 2+ Tia 


=E(I, cos 1)@ =El. (37) 
where, 
© = KyA\ ot 2+ KoA: ot 


+Niet—p et. see .. . (38) 


The Effectiveness Ratio, E. In de- 
signing a building to permit maxi- 
mum utilization of solar energy 
during the heating season a paral- 


lel requirement is to provide maxi- 
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Fig. 4—Representative experimental 
values of direct solar intensity 


vs solar altitude 


mum exclusion of solar energy 
during the cooling season. Unfor- 
tunately these two design objec- 
tives are, in large measure, mutu- 


ts) md Bini 


ally irreconcilable. If sufficient 
roof overhang is provided to permit 
shading of the entire window at 
solar noon on June 21st the net re- 
sult will inevitably be to shade a 
substantial fraction of the window 
at solar noon in February and in 
October, two months during which 
heating requirements may indicate 
the need of obtaining maximum 
solar irradiation. With any effec- 
tive use of roof overhang there will 


Te iv 
+ essa °°’ 


necessarily be a reduction in avail- 
able solar heating effect since a 
fraction of the window will often 
be in shadow. 

In order to take account of this 
shading effect the square foot of 
glass used as a basis for the ana- 
lytical treatment of this paper is 
considered to be a vertical strip of 
length depending on the amount of 
roof overhang, so located as to be 


/.6e0) 
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fully in the shade at solar noon on 
June 21st, fully in the sun on De- 
cember 21st and partially shaded at 
solar noon on all other days of the 
year. Both the dimensions of the 
strip and the height above the floor 
vf the window sill will be fixed for 
any given amount of overhang, but 
for all windows which meet this 
prescribed condition the fraction of 
glass area in the shade at a partic- 
ular day, time and latitude will 
necessarily be the same irrespective 
of window shape or area. This frac- 
tion, the FE term, can be calculated 
—for any latitude, day and time— 
from a knowledge of the solar al- 
titudes for that latitude at the day 
and time in question and at solar 
noon on the 21st of December and 
of June. 


The Seasonal Advantage (or Loss) 
Due to Solar Heating 


All required terms can now be 
evaluated and Equation 23a can, 
therefore, be solved by calculating 
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the 5088 values of Vn which are 
needed to permit a seasonal sum- 
mation. Formidable as this task 
may seem, it is not unduly difficult 
since more than half of the v7, 
terms will necessarily be equal to 
zero. The number of terms requir- 
ing evaluation is, therefore, re- 
duced to something under 2500, the 
exact number varying with latitude 
and being numerically equal to the 
maximum possible hours of sun- 
shine during the seven month heat- 
ing season. Corresponding to lati- 
tudes 35 deg and 40 deg the maxi- 
mum number of 7, terms are 2360 
and 2278 respectively. 


A further reduction can be at- 
tained by selecting one date as rep- 
resentative of average conditions 
during an entire month and by not- 
ing further that the average solar 
days of October and February are 
identical as are the average solar 
days of November and January. 
Thus a solar analysis of five days 
of the heating season, each day 
having approximately 10 possible 
hours of sunshine, will give data 


oo eee oo = 








Latitude 35;250'Glass;25Air Space ~ 






from which the 2360 7, torm 
(for latitude 40 deg) can be « aly. 
ated. Even so, the task of cal: :J,:, 
ing approximately 50 values « ; 
for each latitude and for each ty, 
of window at each latitude ; », 
small one. The results present qd jy 
this paper are for two latitude: ay; 
four types of window, henc: pp. 
quired computation of 400 bag 

terms, including approxim ate) 
10,000 unit calculations. 

Fig. 5 is a graphical solution , 
equation 23a based on values 


5088 
Vn Which have been de 


N 


ral 


D 1 


i 


mined by tabular integration ising 
the procedure developed in earlie; 
sections of this paper. The solutioy 
given in Fig. 5 is as accurate a 
the assumptions which underlie the 
method. 

Example: A window consisting of 
two identical sheets of ¥% in. clear 
plate glass separated by a ‘4 in. air 
space is to be used in a south wal 
which has an overall coefficient of 
heat transfer of 0.165 Btu/(hr 


e 


ir Space 
ir Space 


Glass ; .25Air S 
I25Glass ; .25"Air Space 


Sis: SOA 








r 


Overall Coefficient of Heat Transfer,Uy, 


of Wall which Window Replaces 


Fig. 5—Seasonal saving (or loss) attributable to 1 sq ft of double glass 
window replacing an equal area of south wall with solar overhang of roof 


(Note that the opaque wall area is not credited with any effective seasonal solar energy utilization) 
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)(F). The normal outside tem- 
-brature for the locality is 35 F 
typelliad the sun shines for 65 per cent 
3 nol the maximum possible hours be- 
‘d infeen October 1 and May 1. Lati- 
andiigde is 40 degrees. 
ref Solution: Enter bottom of the 
asic per left quadrant of Fig. 5 at the 
itely avy vertical line which is iden- 
fed as applicable to 44 in. glass 
noffith %4 in. air space at 40 deg 
’ offitude. Rise along this line to 
ersection with line for 65 per 
nt sunshine then move horizon- 


eter. 

lly right (see dashed example 
singpe) to enter upper right quadrant. 
rliee gow re-enter the figure at value of 
ition = 0.165 on scale at right of 
e afmwer right quadrant. Follow the 


 theggrectrix line from point of entry to 
ersection with vertical for % in. 

igoffpass, 4 in. air space, 40 deg lati- 

Jear ade; then move horizontally left 

_ air intersect curve for t,—=35 deg 

Wall 

t of 


s( PRING MEETING OF ASRE 


Pres. Charles S. Leopold greeted 

members and guests who at- 
ded the 33rd spring meeting 
the American Society of Refrig- 
ating Engineers, which was held 
ne 3-5 at St. Paul, Minn., with 
e Twin Cities section of the so- 
ty acting as host. 


In a luncheon address he used 
heme familiar to those who have 
en associated with him in ASRE 
ivities, stressing the need of 
man factors in all societies, in- 
ding the most scientific. In brief, 
defined the aims of the members 
the society as: “To promote the 
s and sciences of refrigeration, 
i to have a good time doing it.” 
then pointed out the accomplish- 
nts of the ASRE, as evidence 
t the formula had worked. 


he papers presented under the 
ection of the program chairman, 
.D. K. Tressler, noted food tech- 
ogist, covered a wide variety of 
bjects of interest to refrigera- 
nh engineers. Among the subjects 
ussed were: A New Psychro- 
trie Chart, by D. D. Wile and E. 
Palmatier, Carrier Corp., which 
bvoked considerable discussion; 
¢ Control of Micro-organisms in 
od Storage Rooms, by Prof. W. 
Mallmann, Michigan State Col- 
¢; Technical Phases of Home 
ezer Development, by C. E. 
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and from this point move vertically 
upward to intersect the horizontal 
line already established in the up- 
per right quadrant. The point of 
intersection of these two lines gives 
the answer as 107,000 Btu saved 
per seven month heating season per 
square foot of window. 


Summary 


The gain (or loss) resulting 
from use of unit area of glass in 
place of unit area of wall is devel- 
oped in terms of a rational gen- 
eral equation which gives the re- 
sult in terms of the Btu saving per 
square foot of glass per heating 
season. The period adopted as a 
standard heating season is from 
October 1 to May 1; this choice 
permits determination from the 
ASHVE GulpE of the normal out- 
side temperature for this period in 
most parts of the United States. 





Lund, Seeger-Sunbeam Co.; and 
Heat Flow Through a Complex 
Structure, by Prof. Carl Kayan, 
Columbia University. 

The Tuesday session was devoted 
to a symposium on air conditioning, 
at which this subject was discussed 
from the standpoints of high qual- 
ity application practices, low main- 
tenance, packaged applications, an 
analysis of multi-room systems, and 


Table 1, based om Weather Burearr 
data, is included to give normal 
percentage of maximum obtainable 
sunshine that is experienced in 48 
American cities during the heating 
period indicated. 

Integrations of solar effects over 
the entire heating season are car- 
ried out for two latitudes and four 
combinations (of double glass with 
separating air space) of solar win- 
dow; all cases considered are for 
windows located in walls facing 
south. Results of the analysis are 
shown graphically in Fig. 5; from 
this figure one can determine the 
seasonal gain (or loss) without cal- 
culation. Additional constants for 
use with east and west walls and in 
localities where atmospheric condi- 
tions are very unusual are being 
developed and will be presented, to- 
gether with experimental results, 
in a later paper. 


standards for large space installa- 
tions. 

The grade of Fellow was added 
by the council to the present mem- 
bership classifications of member, 
associate, and student member. This 
grade is available only to those who 
have belonged to the society for a 
period of 10 years or more, and 
meet at least five of twelve qualifi- 
cations specified by the By-Laws. 











An Invitation to Members 


The Council wishes to encourage authors to contribute 
good technical papers for presentation to our Society, 
particularly papers dealing with new or novel develop- 
ments. Good papers on air conditioning of all kinds and 
new papers on air distribution, industrial hygiene and 
industrial ventilation are of interest. A special committee 
has been appointed to secure papers. The membership of 
the Committee on Technical Papers is composed of G. L. 
Tuve, chairman; L. T. Avery, Walter Heibel, C. H. Flink, 
and Cyril Tasker. 

Any one of the committee members will be glad to con- 
sult by mail or otherwise with authors to predetermine 
whether the particular paper is desired. 

Papers must be presented first to the Publication Com- 
mittee for approval for publication and then are passed on 
to the Meetings Committee for selection to use at the An- 
nual or Semi-Annual Meetings. We need papers planned 
now to take care of the Annual Meeting in January 1947. 
If you have any papers you would like to suggest, please 
communicate with any of the committee members. 
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Air Conditioning a Canadian 
Windowless Textile Mill 


By G. Lorne Wiggs", Montreal, Que., Canada 


T ue TREMENDOUS industrial ex- 
pansion in Canada and the great 
engineering advances in both the 
textile machinery and textile mill 
construction fields in the United 
States during the war years have 
resulted in a new trend of textile 
mill design. Reflecting this recent 
trend is the new textile mill de- 
scribed in this paper. 

The mill is located in the town of 
Ormstown, Que., situated approxi- 
mately 40 miles southwest of 
Montreal. The mill was designed 
and constructed for producing spun 
rayon yarns, rayon and wool blends 
and worsted yarns on the latest 
type of machinery for handling 
long staple fiber. It will house a 
complete unit of 5000 spindles. 

A perspective view of the new 
plant is shown in Fig. 1. It will be 
seen that the plant consists of a 
complete spinning mill, approxi- 
mately 100 ftx300 ft, which is a 
single story, completely windowless 
building, along the front of which 
are located the general offices, the 
men’s and women’s wash rooms, the 
first aid room, the cafeteria, the 
boiler room and the machine shop 
on the ground floor, with the execu- 
tive offices on the second floor. A 
penthouse running practically the 
length of the mill houses all the air 
conditioning equipment. A covered 
loading platform with a railroad 
siding is also located along a por- 
tion of the front of the mill. An 
electrical substation and an arte- 
sian well and pump house are lo- 
cated at the back of the building. 
Probably the most striking thing 
about the plant is the small size of 
the chimney. The design was so 
made that by constructing addi- 
tions at each end, the mill could 
readily be enlarged to increase the 
unit to one of 10,000 spindles. Fur- 
ther expansion could be made by 
building a second 10,000 spindle 
unit along the back of the present 
unit. 
ner a eee Industrial Engineer. Mem- 
uae z the Semi-Annual Meeting 
of the AMERICAN SocIgety OF HEATING AND 


VENTILATING ENGINEERS, Montreal, Que., 
Canada, June 1946, 
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SUMMARY—This paper describes 
the considerations governing the 
decision to construct a mill without 
windows. It describes the construc- 
tion details with particular refer- 
ence to the insulation of walls and 
ceiling, the air conditioning sys- 
tem and certain provisions which 
were made to permit economical 
expansion when this is required. 


In designing a unit to produce 
the various yarns mentioned, the 
prime consideration was to design 
a building which would not only be 
an efficient operating unit but one 
in which the particular air condi- 
tions required for spinning each 
different yarn could be readily ob- 
tained at any time. Although the 
outdoor temperatures in this lo- 
cality vary from a minimum of 
about -—30 F in winter to a maxi- 
mum of almost 100 F in summer 
and there is a very large concen- 
trated internal sensible heat gain 
in the mill, the problem of design- 
ing the air conditioning system is 
not a particularly complex one. The 
difficulty lies in the determination 
of the best type of system to be 
used, in providing the proper air 
distribution so as to maintain a 
uniform temperature and humidity 
throughout the mill without objec- 
tionable draughts and in selecting 
equipment and controls to take care 
automatically of the widely differ- 
ing conditions the system must en- 
counter. 

There was considerable difficulty 
in obtaining an authoritative state- 
ment of the exact air conditions 


Fig. 1—Window- 
less textile mill 
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which should be maintained i: th: 
mill for each different type of «pi. 
ning. It was finally agreed, «fte, 
consultation with the manage nen 
and various authorities, thai fo, 
spinning rayon yarns the air cop. 
ditions to be maintained should lx 
as follows: 


Dry bulb temperature, 75 
80 F. 

Relative humidity, 60 per cent | 
65 per cent. 

In spinning rayon and wool blends 
and spinning worsted yarns on the 
so-called French spinning system 
the air conditions required would 
be as follows: 

Dry bulb temperature, 75 F t 
80 F. 

Relative humidity, 75 per cent to 
80 per cent. 

Since the mill is initially to spir 
rayon yarns and since it will pro! 
ably be some years before rayo 
and wool blends or worsted yarn 
will be spun, the management d 
cided to have the plant design 
and constructed for the spinning « 
rayon yarns only, but to design thé 
walls so that at a later date, whe 
other yarns are to be spun, thé 
additional insulation required i 
the walls to prevent condensatio 
from occurring on these surface 
could be added. These considera 
tions required a thorough study ¢ 
many different possible types 0 
wall and ceiling construction an 
of various insulating material 
available, so as to produce an ec 
nomical wall, especially when it : 
considered that at the time thes 
studies were made many comme 
building materials were extreme! 
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searce in Canada and others were 
not available at all. The usual type 
of so called Mill Construction could 
not be adopted because of the short- 
age of lumber. 

Reverting to the air conditions 
required in the mill when spinning 
rayon yarns, the following design 
conditions were adopted for the 


mill proper: 
Summer Winter 
Outside dry bulb 
temperature.. 90 F. —30 F 
Outside wet bulb 
temperature. . 73F eeeeee 
Summer Winter 
Inside dry bulb 
temperature .. 75 F 75 F 
Inside relative 
humidity ..... 65% 65% 
Inside wet bulb.. 66.6 F 66.6 F 
Inside dew point. 62.5 F 62.5 F 


By reference to the graph, Fig. 4, 
Chapter 6 of the 1946 GUIDE, show- 
ing the permissible relative humidi- 
ties for various transmission co- 
eficients, it will be seen that for 
an outside temperature of -—30 F, 
an inside temperature of 70 F, and 
a relative humidity of 65 per cent, 
the wall, roof or glass heat trans- 
mission coefficient U must be less 
than 0.20. The same graph shows 
that for an outside temperature of 
-30 F, an inside temperature of 70 
F and an inside relative humidity 
of 80 per cent, the wall, roof or 
glass coefficient U must be less than 
0.115. The coefficient U of single, 
double and triple thickness of glass 
being respectively 1.13, 0.45 and 
(.281, it is obvious that for either 
of the above winter conditions, even 
if triple thicknesses of glass are 
ued in the windows, condensation 
will occur on the glass whenever 
the outside temperature drops be- 
lw 0 F. This, with the condensa- 
tion which would occur on the 
window frames, would present a 
dificult problem when the relative 
humidity of the mill was main- 
tained at 65 per cent and would be 
srious if the relative humidity 
were raised to 80 per cent. In addi- 
‘ion, since the heat transmissions 
if glass windows or of glass bricks 
all so much higher than those 
f well insulated walls, the omis- 
ion of all windows materially re- 
wes the cooling load in summer 
nd heating load in winter and at 
the same time results in more uni- 
form conditions in the mill. Be- 
‘use the omission of windows 
liminates a difficult condensation 
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problem and at the same time re- 
duces the size of the air condition- 
ing installation and the heating 
plant, it was decided to construct 
the mill proper without windows 
and with a minimum of exterior 
doors. However, in order to offset 
any possible objections that the 
plant employees might have to work 
in a completely windowless plant, 
windows were provided in the 
offices and service portion of the 
mill, where condensati.: is not a 
problem. 

In order to allow for any possi- 
ble lower temperatures at their in- 
side surfaces, it was decided that 
the wall coefficient should initially 
be less than 0.15 and ultimately 
less than 0.10, while that of the 
roof should be less than 0.10. 

After some study, it was decided 
to construct the plant with concrete 
foundations and a single reinforced 
concrete floor, with a structural 
steel frame, with exterior walls con- 
structed of white brick bonded with 
8 in. terra cotta blocks and with 
precast light weight aggregate con- 
crete roof slabs, supported on steel 
bar joists, thus giving a fire re- 
sistant construction. 

The many different insulating 
materials commonly used were then 
investigated. A number of desir- 
able insulating materials were not 
available at the time. Finally it 
was decided to adopt for the exte- 


Table 1—Tabulation of Heat Gains and Heat Losses 


rior walls a slab insulating mate- 
rial made from shredded wood and 
cement, which has a conductivity k 
of 0.46 and which bears the ap- 
proval of the Underwriters Labora- 
tories. With a 2 in. thickness of 
this insulating material the value of 
U for the wall neglecting the in- 
terior finish is then approximately 
0.14. When, at a later date an addi- 
tional 2 in. thickness of insulation 
is added, the heat transmission co- 
efficient U will be less than 0.09. 

The insulating board has a rather 
rough finish, so that in order to ob- 
tain a smooth interior finish, it was 
decided to give the board a coat of 
neat cement plaster. After this was 
thoroughly dry, the plaster was 
given two coats of emulsified as- 
phalt cement, in order to provide a 
satisfactory vapor barrier. As an 
additional seal and in order to pre- 
vent any possibility of the asphalt 
bleeding through the interior paint 
finish, the emulsified asphalt was 
given two coats of aluminum paint, 
which was finally painted with two 
coats of paint of a light green 
pastel shade. 

The roof was insulated with wood 
fiber board insulation 2 in. thick 
which, with the light weight con- 
crete roof slabs, gives a U value for 
the roof of less than 0.10. The in- 
side surface of the roof was 
sprayed with two coats of emulsi- 
fied asphalt to provide the neces- 
























































SUMMER WINTER 
we ng WorKING Day Week-Enpd 
HEaT HEAT Heat HEAT HEAT HEAT 
GAIN GAIN GAIN Loss GAIN Loss 
i cKker Room: wv 
Heat Transmission, Solar 
Heat Gain and Infiltration 9,800 9,800 99,900 99,900 
Fan and Duct Heat Gain 8,900 8,900 8,900 8,900 
Internal Heat Gain 29,800 29,800 
38,700 99,900 8,900 99,900 
38,700 8,900 
Net Heat Gain or Loss 48,500 18,700 61,200 91,000 
CAROING & DRAWING i; be a8 ees Ta? v: Ae ci te ie? 
room: 
Heat Transmission, Solar 
Heat Gain and Infiltration 78,100 78,100 822,200 522,200 
Fan and Duct Heat Gain 25,400 25,400 25,400 25,400 
Internal Heat Gain 188,300 188,300 
213,700 $22,200 25,400 822,200 
213,700 25,400 
Net Heat Gain or Loss 291,800 103,500 608,500 796.800 
SPINNING Room: vic _ t 
Heat Transmission, Solar 
Heat Gain and Infiltration 62,600 62,600 656,900 656,900 
Fan and Duct Heat Gain 81,100 81,100 81,100 81,100 
Internal Heat Gain 865,500 865,500 
946,600 656,900 81,100 656,900 
656,900 $1,100 
Net Heat Gain or Loss 1,009,200 143,700 289,700 575,800 
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sary vapor seal. Finally, a ceiling 
of gypsum board was attached to 
the bottom chords of the roof joists. 

Incidentally, the roof of the mill 
was designed to be dead flat and 
the rain water leaders have been 
provided with removable standing 
waste pipes so that in summer the 
roof will be flooded with water ap- 
proximately 2 in. deep. 

The mill was designed so that its 
floor level would be at the level of 
a standard railway car floor which, 
due to the fact that the property 
is practically flat, meant that the 
mill floor is roughly 4 ft 5 in. above 
grade. The plant floor, the walls 
below floor level and the foundation 
walls were all constructed of re- 
inforced concrete, the floor being 
4 in. thick and the concrete walls 
12 in. thick. The amount of ex- 
posed concrete wall was reduced by 
backfilling against the wall on all 
sides of the plant to a height of 
3 ft 10 in. above the grade. 

The wall and roof construction of 
the office and service section of the 
plant was modified slightly from 
that used in the mill proper, be- 
cause the relative humidity to be 
maintained in this section of the 
plant is to be that commonly main- 
tained in offices and the like. 

The construction of the walls and 
the roof of the penthouse also are 
different from that of the plant, but 
were designed to have the same U 
value as those of the plant. 

' The mill proper is without win- 
dows of any kind and the only doors 
in the walls are those between the 
mill and the offices, one leading to 
the shipping platform and the reg- 
ulation number of fire escape or 
panic doors. The panic doors were 
constructed similarly to standard 
refrigerator doors so as to mini- 
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Fig. 2—Variation 
of heat gains and 
losses at various 
outdoor tempera- 
tures 


mize condensation on them and to 
prevent the doors from freezing in 
winter. 

Having adopted the foregoing 
construction for the mill, calcula- 
tions were then made to determine 
the various heat gains and heat 
losses of the mill for both summer 
and winter conditions. 

Table 1 gives a list of the various 
heat gains and heat losses. It is 
notable that because of the large in- 
ternal heat gains in the mill, par- 
ticularly in the spinning room when 
it is in operation, even at —30 F, the 
spinning room requires cooling dur- 
ing the working days. The varia- 
tion in the heat gains and heat 
losses in the spinning room at va- 
rious outdoor temperatures are 
shown in Fig. 2. This graph is not 
strictly accurate, but it serves to 
show the relation between the va- 
rious heat gains and heat losses for 
any given outdoor temperature. It 
might be mentioned that had the 
building been constructed with win- 
dows, the slope of the inclined lines 
would have been increased and both 
the maximum heat gain in summer 


and the maximum heat loss in vip. 
ter would have been increased. 


With the tabulation of heat ¢g :in; 
and heat losses a study was rade 
of the various types of air condj. 
tioning systems available, anion 
these being the system ha ing 
spray atomizers combined with me. 
chanical ventilation, to provide »ot) 
humidification in winter and evap. 
orative cooling in summer and 
standard air conditioning systems, 
both central station type and unit 
type, to provide year round air con. 
ditioning. The unit air condition. 
ing type was finally adopted, be. 
cause of its flexibility, the ease of 
its installation and, particularly, 
because very little of the installa. 
tion would be exposed in the mill. 
In order to expedite delivery and 
to keep costs to a minimum, eight 
standard unit conditioners were 
adopted for the mill proper, one 
being provided for the picker room, 
two for the carding and drawing 
room and five for the spinning 
room. A separate unit was pro- 
vided for the offices and service 
areas. All the unit conditioners are 
factory assembled units, each in- 
cluding standard capillary cells, 
heaters, fan, pump, motors, etc. 
The unit conditioners are located 
as shown in Fig. 3. The outside air 
inlets to the units are located im- 
mediately above the units, while 
the entire penthouse acts as a re- 
turn air plenum. The exhaust air 
is discharged outdoors through the 
wall of the penthouse. The condi- 
tioned air is supplied to the mill 
through conditioned air inlets of 
the type shown in Fig. 4, which 
also shows the continuous lighting 
troughs and the pendant automatic 
sprinkler heads. Since the spinning 
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Fig. 3—Plan of mill showing location of air conditioning unit 


Heating, Piping & Air Conditioning, July 1946—ASHVE Journal Sec*ion 


- 




















frames will be driven by individual 
motors, there will be no overhead 
shafting or belts, with the result 
that the present clean cut appear- 
ance of the mill will be maintained 
even when the textile machinery is 
in place. 

At the time that the mill was de- 
signed all refrigerating equipment 
was “frozen” in Canada. However, 
prices were obtained on the re- 
quired refrigerating installation, 
including evaporative condensers, 
but at the same time a study was 
made of the few deep wells in the 
vicinity and of the geology of the 
locality. The geological surveys and 
reports available indicated that the 
ground in the area, under an over- 
burden of about 60 ft of clay, had 
an underlying area of Nepean 
(Potsdam) sandstone formation of 
such a character and grain size 
that it could be expected to yield 
sufficient water at a reasonably low 
temperature to cool the plant. 

Because of the uncertainty of 
obtaining refrigeration equipment, 
while a source of sufficient chilled 
water appeared to be available 
from a deep well, and because both 
the operating and maintenance 
costs of a deep well and of a deep 
well pump would be materially 
lower than that of a refrigerating 
unit, it was decided to sink a deep 
well 12 in. in diameter. The well 
was drilled to a depth of about 130 
t, of which about 65 ft is through 
lay and 65 ft is in bedrock. Later 
i pumping test of the well was 
made. After pumping continuously 
or 24 hours, the official 8 hour test 
showed a delivery averaging 827 
J). 8. gpm with a draw down of less 


Fig. 4—Spinning room before installation of machinery 





than 20 ft. The temperature of the 
water was found to be 42% F and, 
while its hardness was high, it was 
otherwise very satisfactory. As a 
matter of interest, the well drillers 
reported that they had run the test 
pump at various capacities to deter- 
mine the ultimate capacity of the 
well, but they reached the limit of 
the capacity of the test pump at 
about 2500 U. S. gpm without se- 
riously increasing the draw down 
of the well. 


Based on a well water tempera- 
ture of 45 F the quantity of chilled 
water required for cooling the plant 
and offices amounts to a total of 
320 U. S. gpm. As a result, the well 
has not only ample capacity to cool 
the present mill, but will also be 
sufficient for cooling the future 
additions, 

The heating of the mill proper 
will be done by means of steam 
heating coils in the unit condition- 
ers, while the heating of the offices 
and service areas will be provided 
by a low temperature radiant panel 
heating installation in the concrete 
floors of those areas. The partly 
fabricated floor coils are shown in 
Fig. 5. The radiant heating system 
utilizes forced hot water as a heat- 
ing medium. In order to prevent 
the possible occurrence of con- 
densation on the concrete floor of 
the mill proper, along its junction 
with the foundation walls, a single 
pipe coil was built into the junc- 
tion of the exterior walls and the 
concrete foundations. The coil is 
connected to the radiant heating 
system. A detail showing just how 
this coil was built into the wall is 
shown in Fig. 6. The boiler plant 
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Fig. 5—Radiant heating coils before concrete was poured 


consists of two oil fired low pres- 
sure steam boilers, which provide 
steam for the heating of the plant 
and for heating the domestic hot 
water. Each boiler has a rated 
heating capacity of 4500 sq ft EDR 
when mechanically fired. When the 
textile machinery is in operation 
one boiler only will be used, even 
during the coldest weather, but 
both boilers will be required during 
the week-ends when subzero tem- 
peratures occur. It is due to the 
fact that the plant is windowless 
that such a small boiler capacity is 
required and that consequently the 
size of the chimney is so small in 
comparison to those usually found 
on mills of similar size. It is 
planned that at a later date electric 
heaters will be installed in the con- 
ditioned air supply ducts so as to 
take care of the weekend heating. 
In this way the steam boilers will 
be used during the plant operating 
periods only and the heating dur- 
ing the weekends will be done by 
electricity purchased as off peak 
power. Thus the present steam boil- 
ers will have sufficient capacity to 
take care of the heating of the fu- 
ture additions to the mill. 

Because so little heating will be 
required in the mill, the fuel oil 
burning installation adopted utilizes 
oil burners approved to burn No. 4 
fuel oil. 

A schematic diagram of the con- 
trol system for a typical factory air 
conditioning unit is shown in Fig. 
7. This control system was designed 
to hold the dry bulb temperature 
and relative humidity constant the 
year round, and to control auto- 
matically the heating and humidi- 
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Fig. 6—Detail of single heating coil 
in exterior wall 


fication in winter, the evaporative 
cooling in spring and fall and the 
cooling by well water in summer. 
Due to delays caused by difficulty 
in obtaining materials and by 
strikes both in the construction in- 
dustry and, particularly, in the tex- 
tile machinery manufacturing in- 
dustry, this mill has not yet been 
put into production. It is, there- 


PROF. GIANNINI NAMED 
EXECUTIVE ASSISTANT OF 
ENGINEERING COLLEGE 

Prof. Mario C. Giannini, asso- 
ciate professor of mechanical engi- 
neering and director of the evening 
division of the College of Engineer- 
ing of New York University, was 
appointed executive assistant of the 
College of Engineering, as an- 
nounced by Chancellor Harry 
Woodburn Chase. 

Professor Giannini became a 
member of the University faculty 
in 1926. He is a member of the 
metropolitan committee, National 
Fuel Efficiency Program, U. S. De- 
partment of Interior; Board of En- 
gineers, manpower utilization com- 
mittee of the War Manpower 
Commission; Society for the Pro- 
motion of Engineering Education; 
the AMERICAN SOCIETY OF HEATING 
AND VENTILATING ENGINEERS and 
vice-president of the New York 
chapter of the Society; he was re- 
cently appointed ASHVE - repre- 
sentative on the ASA Sectional 
Committee B-53, Refrigeration No- 
menclature, and chairman of the 
Special Society Committee to co- 
operate with other professional 
societies. 
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Fig. 7—Schematic diagram control system for a typical factory 
air conditioning unit 


fore, impossible at this time to give 
any data regarding its operation. 
After the mill has been in opera- 
tion for some time, it is planned to 
make a survey of the performance 
of its air conditioning installation 








M. C. Giannini 


He has served as a consulting en- 
gineer in heating, air conditioning 
and mechanical equipment of build- 
ings and as a consultant to publish- 
ers on engineering and technical 
textbooks. He is an adviser to the 
division of general education of 
New York University on vocational- 
technological training. 


ESTEP APPOINTED 
ASSISTANT TO PRESIDENT 

Leslie G. Estep, a member of the 
Society for the past 10 years, was 
appointed assistant to the presi- 
dent of Spiegel, Inc., as announced 
by M. J. Spiegel, president. Mr. 
Estep will be responsible for per- 
sonnel, organization and policy de- 
velopment and branch plant devel- 
opment, 


similar to surveys now being maid 
by the writer in a number of othe 
textile mills and it is expected that 
the comparative data thus accump- 
lated would form the basis of a sub- 
sequent paper. 


He is a graduate of the Univer. 
sity of Michigan and was former) 
associated with Nash-Kelvinat 
Corp., United Wall Paper Factorie: 
and Booz Allen & Hamilton. 


JORDAN EXECUTIVE SECRETARY 


Dean Frederick M. Feiker, chair- 
man, division of engineering and 
industrial research, National Re- 
search Council, has announced th: 
appointment of Louis Jordan as ex- 
ecutive secretary of the division. 

Mr. Jordan was for many year 
a member of the staff of the metal 
lurgical division of the Nationa 
Bureau of Standards; has served a 
assistant secretary of the Amer- 
can Institute of Mining & Meta- 
lurgical Engineers and as executive 
secretary of the metals division 0! 
the AIMME. He was on the staff 0! 
the War Production Board, and in 
January, 1942, came to the Nation- 
al Research Council, being respot- 
sible, throughout World War ||, for 
the administrative organization an¢ 
operation of the War Metallurg! 
Committee in all of its activities # 
an advisory committee to WPS i 
the fields of minerals and metals 
research and development. 
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Reprints of ASHVE Papers 


There are available in the files of the Society many reprints of papers which have appeared in its JOURNAL and 
TRANSACTIONS. For those who wish copies they can be obtained, while the supply lasts, from Society Headquarters, 
51 Madison Ave., New York 10, N. Y., at a nominal cost (25 cents each for single copies). 


rs and Washers, Dust and Dust Removal, Air Pollution 
Ae Ce and Purification, Air Sterilization 


Adaptability of Pre-Cooling Coils to Air Washer Systems, by 
“John Everetts, Jr.—1937 
ter Performance as Affected by Kind of Dust, Rate of 
Ay = Feed and Air Velocity Through Filter, by F. B. Rowley 
and R. C. Jordan—1938 
i Performance as Affected by Low Rate of Dust Feed, 
» Types of Carbon, Dust Particle Size and Density, by 
r. B. Rowley and R. C. Jordan—1939 


Air Pollution from the Engineer's Standpoint, by H. B. Meller— 
1931 


Alternate Method of Comparing Dust Arrestance of Air Clean- 
ing Devices, by Arthur Nutting—1937 

: Monoxide Distribution in Relation to the Ventilation of 

Core ier Garage, by F. C. Houghten and Paul McDermott 
—1932. 

‘omparison of the Weight, Particle Count and Discoloration 

Methods of Testing Air Filters, A, by F. B. Rowley and R. C. 
Jordan—1941 

Control of Industrial Atmospheres, by W. N. Witheridge—1945 

Design and Application of Oil Coated Air Filters, by H. C. Mur- 
phy—1927 


Determining the Quantity of Dust in Air by Impingement, by 
F. B. Rowley and John Beal—1929 
Dirt Patterns on Walls, by R. A. Nielsen—1940 
Dust in Relation to Heating, by Konrad Meier—1912 
The Dust Problem in Air Conditioning, by F. B. Rowley—1935 
Economical Air Velocities for Mechanical Air Filtration, by F. B. 
Rowley and R. C. Jordan—1941 
The Beonomic Factors in Conve Recirculated Air for Ven- 
tilation, by H. E. Ziel and Henry Sleik—1943 
Effect of Lint on Air Filter Performance, by F. B. Rowley and 
R. C. Jordan—1940 
The Engineering Control of Some Solvent Hazards in War In- 
dustries, by 8S. C. Rothman—1944 
An Improved somate Method of Determining the Efficiency of Air 
Filters, by H. G. Tufty and Eugene Mathis—1927 
industrial Exhaust Ventilation in Industrial Hygiene, by A. D. 
Brandt—1944 
A Method of Testing Filters Against Pollens, Bacteria and Molds, 
by Philip Drinker and W. F. Wells—1934 
Mine Ventilation and Its Relation to Health and Safety, by D. 
Harrington—1945 
Overloading of Viscous Air Filters During Accelerated Tests, by 
F. B. Rowley and R. C. Jordan—1942 
Preliminary Report of Committee for Standardizing a Method of 
Testing Air Washers, by A. E. Stacey, Jr., Chairman—1914 
Principles of Ultraviolet Disinfection of Enclosed Spaces, by 
L. J. Buttolph—1945 
The Problem of City Dust, by R. P. Bolton—1915 
Relation of the Ventilation Engineer to Industrial Hygiene, by 
Herbert G. Dyktor—1945 
Report of Committee on Air Washers—1910 
Re of New York City Air Pollution Survey 1936-1937—Air 
liution in New York City—1945 
Part 1—Comparative Quantitative Studies of Bacteria in Air 
of smemnaee Places, by L. Buchbinder, M. Solowey, and M. 
Solotorov: 


Part 2—The Use of Fuel Consumption and Equipment Data in 
the Abatement of Atmospheric Pollution, by Arthur C. Stern 
~—s ae a Studies for New York City, by Jac Siegel and 
njamin ner 
Part 4—Suspended Particulate Matter in New York City Air, 
by njamin Feiner and Jac Siegel 


= ast Dust Determinators, by F. B. Rowley and John Beal 


Testing and Rating of Air Cleaning Devices Used for General 
Ventilation Work, by S, R. Lewis—1933 


Te Smoke Control—A Preliminary Study, by C. S. Leopold 


Ultraviolet as a Protective Agent in Preparation of Pharmaceu- 
ticals, by A. R. Dennington—1945 

The Use of Glycol Vapors for Air Sterilization and the Control 
of Air Borne Infection, by B. H. Jennings, Edward Bigg and 
F. C. W. Olson—1944 


The Use of Owens’ Jet Dust Counter and of Electric Precipita- 


tion in the Determination of Dusts, Fumes and Smokes in Air, ~ 


by Philip Drinker—1925 


Air Conditioning for Comfort 
Advantages of Bactericidal Ultra-violet Radiation in Air Con- 
ditioning Systems, by H. C. Rentschler and Rudolph Nagy—1940 
Air Gyatitioning for Railway Passenger Cars, by A. H. Candee 


Alr Conditioning in Its Relation to Human Welfare, by C. A. 
Mills—1934 


Air Conditioning of Blackout Plants, by W. A. Grant—1942 


Air Conditioning the Hiolte of Congress, by L. L. Lewis and 
0 


A. E. Stacey, Jr.—19 


Air Conditioning Systems of a Detroit Office Building, by H. L 
Walton and L. L. Smith—1929 


Application and Economy of Steam Jet Refrigeration to Air 
Conditioning, by A. R. Mumford and A. A. Markson—1938 


Application Factors Which Govern the Selection of Refrigerating 


+ + ,ccammaa for Air Conditioning Service, by J. R. Hertzler 

1936 

The Application of Storage Refrigeration to Air Conditioning, by 
Cc. F. Boester—1939 

Application of Summer Weather Design Data, by John Everetts, 
Jr.—1939 


Cine Standards for Certified Air Conditioning, by S. R. Lewis 

Comfort Requirements for Low Humidity Air Conditioning, by 
F. C. Houghten, H. T. Olson and S. B. Gunst—1941 

Comfort Standards for Summer Air Conditioning, by F. C 
Houghten and Carl Gutberlet—1936 

Comfort with Summer Air Conditioning; ASHVE Technical Ad- 
visory Committee, Thomas Chester, Chairman—1942 

Cooler Footcandles for Air Conditioning, by G. W. Darley—1940 

Cooling Requirements for Summer Comfort Air Conditioning, by 
F. C. Houghten, F. E. Giesecke, C. Tasker and Carl Gutberlet 
—1937 

Cooling Requirements for Summer Comfort Air Conditioning in 
Toronto, by C. Tasker—1938 

Cooling Requirements of Single Rooms in a Modern Office Build- 
ing, by F. C. Houghten, Carl Gutberlet and A. J. Wahl—1935 

Determining Sound Attenuation in Air Conditioning Systems, by 
D. A. Wilbur and R. F. Simons—1942 

Dynamic and Thermal Behavior of Water Drops in Evaporative 
Cooling Processes, by H. B. Nottage and L. M. K. Boelter—1940 

Effects of Artificial Lighting on Air Conditioning, by Walter 
Sturrock—1938 

Fire paoteeten for Air Conditioning Systems, by R. C. Loughead 

How Much Power Will an Air Conditioning System Use? by 
A. M. Marston—1937 

Interpretation of Summer Weather Temperature Data for Design, 
by J. D. Kroeker and H. V. Soballe—1941 

Merkel’s Cooling Diagram as a Performance Correlation for Air- 
Water Evaporative Cooling Systems, by H. B. Nottage—1941 

Meth: ds of Rating the Noise from Air Conditioning Equipment, 
by J. S. Parkinson—1940 

Operating Results of an Air Conditioning System Compared with 
Design Figures, by J. R. Hertzler—1934 

A Proving Home for Air Conditioning Investigations, by Elliott 
Harrington and L. A. Mears—1934 

ro ~ jane as Applied to Air Conditioning, by R. W. Waterfil! 

Study of Summer Cooling in the Research Residence at the 
University of Illinois, by A. P. Kratz and S. Konzo—1933 


Study of Summer Cooling in the Research Residence for the 
Summer of 1933, by A. P. Kratz and S. Konzo—1934 


Study of Summer Cooli in the Research Residence for the 
Summer of 1934, by A. P. Kratz, S. Konzo, M. K. Fahnestock 
and E. L. Broderick—1935 


Study of Summer Cooling in the Research Residence for the 
Summer of 1938, by A. P. Kratz, S. Konzo, M. K. Fahnestock., 
and E. L. Broderick—1939 

Study of Summer Cooling in the Research Residence Using Smal! 
Capacity Mechanical Condensing Unit, by A. P. Kratz—1938 

Study of Summer Coding in the Research Residence Using Water 
from the City Water Mains, by A. P. Kratz, M. K. Fahnestock. 
S. Konzo and E. L. Broderick—1936 

Study of Unit Room Coolers in the Research Residence, by A. P 
Kratz, M. K. Fahnestock and 8S. Konzo—1935 

Summer Comfort Factors as Influenced by the Thermal Proper- 
~ of pubses Materials, by C. O. Mackey and L. T. Wright, 

r— 

Summer Coctene, in Research Residence with a Gas-Fired De- 
hydration by ng Unit, by A. P. Kratz, S. Konzo and E. L. 
Broderick—1941 


Summer Coding Requirements in Washington, D. C., and Other 
Metropolitan Districts, by F. C. Houghten, Carl Gutberlet and 
A. A. Rosenberg—1939 

Use of Cold Accumulators in the Air Conditioning Field, by R. W. 
Evans and C. J. Otterholm—1942 

What Is the Cooling Load Factor in Air Conditioning, by John 
Everetts, Jr.—1934 

What Will the Engineer Choose—Heating Only or Air Condition- 
ing for the Modern Plant, by H. P. Gant—1928 


Air Ducts, Dampers, Registers and Grilles and Air Flow 


Air Flow Measurements at Intake and Discharge Openings and 
Grilles, by G. L. Tuve and D. K. Wright, Jr.—1940 

Analysis of the Factors Affecting Duct Friction, by J. B. 
Schneiler, F. C. Houghten and H. T. Olson—1940 


Hee‘ing, Piping & Air Conditioning, July 1946—ASHVE Journal Section 123 


r = 


~~ 


—=_ 




















Characteristics of Double Pitot Tubes, by F. R. Ingram, E. Diez- 
Canseco and L. Silverman—1942 
pare: - terete of Registers and Grilles, by J. H. Van Alsburg 
193 


Classroom Oger: with Reduced Outside Air Supply, by F. C. 
Houghten, H. H. Trimble, Carl Gutberlet and M. F. Lichtenfels 
—1935 

The Control of Air Streams in Large Spaces, by G. L. Tuve and 
G. B. Priester—1944 

Development of Instruments for the Study of Air Distribution 
in Rooms, by P. Kratz, A. E. Hershey and R. B. Engdahl 
—1940 

Effect of Branch Take-Off Design on Noise in Ventilating Duct 
Systems, by Oscar Imalis, F. C. Houghten and C. M. Humphreys 

—1946 

Effect of Vanes in Reducing Pressure Loss in Elbows in 7-Inch 
Square Ventilating Duct, by M. C. Stuart, C. F. Warner and 
W. C. Roberts—1942 

Energy Losses at Suction Hoods, by A. D. Brandt and R. J. 
Steffy—1946 

Entrainment and Jet-Pump Action of Air Streams, by G. L. 
Tuve, G. B. Priester and D. K. Wright, Jr.—1942 

Flow of Air in Ventilating Ducts, by L. A. Harding—1913 

Investigation < Air Outlets in Class Room Ventilation, by G. L. 
Larson, D. W. Nelson and R. W. Kubasta—1932 

Methods of Air Distribution, by L. L. Lewis—1928 

A a Friction Chart for Round Ducts, by D. K. Wright, Jr.— 
194 


Noise Characteristics of Air Supply Outlets, by D. J. Stewart 
and G. F. Drake—1937 

Performance of Side Outlets on Horizontal Ducts, by D. W. 
Nelson and G. E. Smedberg—1943 

Performance of Stack Heads, by D. W. Nelson, D. H. Krans and 
A. F. Tuthill—1940 

Performance of Stack Heads Baulp ved with Grilles, The, by 
D. W. Nelson, D. H. Lamb and G. E. Smedberg—1942 

Performance Tests of Asbestos Insulating Air Duct, by R. H. 
Heilman—1938 

Pressure Loss Caused by Elbows in 8-Inch Round Ventilating 
Duct, by M. C. Stuart, C. F. Warner and W. C. Roberts—1942 

Some Studies on the Absorption of Noise in Ventilating Ducts, 
by G. L. Larson and R. F. Norris—1931 

Use of Air-Velocity Meters, by G. L. Tuve, D. K. Wright, Jr., and 
L. J. Seigel—1939 


Automatic Control 


Comparative Study of Combustion Results with Various Ther- 
mostats, by B. E. Shaw—1936 

Development of a Method for Heat Regulation, by F. I. Ray- 
mond and R. D. Lambert—1930 

Development of Testing Apparatus for Thermostats, by D. D. 
Wile—1936 

Hold-Fire Controls for Bituminous Coal Stokers, by C. C. Wright, 
T. 8S. Spicer and H. A. Baumann—1946 

Investigation of Accuracy of a Direct-Reading Hygrometer, by 
R. C. Carpenter—1905 

A Laboratory for Use in Determining the Influence of Various 
Temperatures and Relative Humidities on the Final Quality of 
Air-Cured Tobacco, by Lester O’ Bannon—1939 

Maximum Permissible Relative Humidities in Humidified Builc- 
ings, by P. D. Close—1939 

Modulating Electronic Temperature Control, A, by Walter R. 
Elliot—1942 

Operation of the Research Home with Reduced Room Tem- 
peratures at Night, by A. P. Kratz, W. S. Harris and M. K. 
Fahnestock—1943 

A Study of Certain Factors That Affect the Droop Characteristics 
of Thermostats, by B. E. Shaw and LaVerne Lyon—1939 


Blast Steam Heating 


Cast Iron Hot-Blast Heaters—New Methods in Testing and New 
Formula, by L. C. Soule—1910 

The Design of Indirect Heating Systems with Respect to Maxi- 
mum Economy and Operation, by F. Busey and W. H. 
Carrier—1913 

The Distribution of Steam in Heat Transfer Surface, by John 
McElgin—1936 

Heat Transfer from Direct and Extended Surfaces with Forced 
Air Circulation, by G. L. Tuve and C. A. McKeeman—1934 

Heat Transmission with Pipe Coils and Cast Iron Heaters under 
Fan Blast Conditions, by L. C. Soule—1913 

Report of the Committee on Fan-Blast Heating—1909 

The Resistance to Heat Flow Through Finned Tubing, by W. 
Carrier and S. W. Anderson—1944 


mating of Heating Boilers by Their Physical Characteristics, by 

Bronson—1i930 

Relation between Output and Cperating Characteristics of Low 
Pressure Steam Heating Boilers, Nicholls—1928 

Relative Absorption of the Various Sections of a Round Heating 
Boiler, by A. J. Johnson and P. A. Mulcey—1936 

Testing of Low Pressure Steam Heating Boilers, by L. S. 
O’ Bannon—1928 


Chimneys and Draft 


Observed Performance of Some ye eee Chimneys, by R. 8. 
Dill, P. R. Achenbach and J. T. ck—1942 

A Rational Method for Determining Sizes of Chimneys for Heat- 
ing Boilers, by R. V. Frost—1927 





Cooling Towers, Spray Ponds, Condensers 


Design of Spray Cooling Ponds, by S. Hori, VU. A. Patchett 
. M. K. Boelter—1942 
ealid Nozzle Performance in a Cooling Tower, by L. M. 
Boelter and S. Hori—1943 


Corrosion 


Corrosion as Related to Air Conditioning, by R. M. Palmer- 
Corrosion in Steam Heating Systems, by F. N. Speller—1928 
Corrosion Studies in Steam Heating Systems, by R. R. See! 
F. A. Rohrman and G. E. Smedberg—1934 
pep - Studies in Steam Heating Systems, by R. R. Se 
Coen Studies in Steam Heating Sys‘ems, by R. R. Seelx 
‘ 


Corrosion Tests in a Water-Recirculating Air Conditioning S 
tem, by W. Z. Friend—1942 


District Heating 
Pipe Line Design from Central Station Heating, by B. T. Giff 
911. 


Drying, Dehydration, and Air Conditioning for Processing 


Brick Drying, by H. C. Russell—1912 
Dehydration and Freshening of Potatoes, by H. W. Banks, 3% 
1922 


Doyle Apparatus, by H. C. Russell—1912 
Electrical Heating 


All Electric Heating, Cooling and Air Conditioning System 
Philip Sporn and D. W. McLenegan—1935 

Description and Performance of Two Heat Pump Air Conditicn- 
ing Systems, by Philip Sporn and E. R. Ambrose—1944 

Electric Heating and Electric Heater Control, by W. 8s 
Hammond, Jr.—1914 

Off-Peak System of Electric Heating for Buildings, by Elliv 
Harrington—1931 

Performance Test of an Electric Hot Water Heating Boiler, |) 
John James—1937 

Report of Review Committee on Electric Heating—1910 


Exhaust Systems and Smoke, Ash and Cinder Treatment 


Characteristics of Unit Dust Collectors, by A. C. Stern, Jack 
Baliff, A. E. Pcrina, Robert Crowley, Benjamin Feiner ani 
A. A. Urbano—1946 
Cee Poeun from Flue Gases of Power Plants, by C. B. Grady 
—191 
Criteria for Industrial Exhaust Systems, by J. J. Bloomfield—1!34 
Energy Losses at Suction Hoods, by A. D. Brandt and R. J 
Steffy—1946 
Report of New York City Air Pollution Survey, 1936-1937—<Air 
Pollution in New York City—1945 
Part 1—Comparative Quantitative Studies of Bacteria in Air 
of Enclosed Places, by L. Buchbinder, M. Solowey, and M 
Solotorovsky 

Part 2—The Use of Fuel Consumption and Equipment Data in 
the Abatement of Atmospheric Pollution, by Arthur C,. Stern 

Part 3—Sootfall Studies for New York City, by Jac Siegel and 
Benjamin Feiner 

Part 4—Suspended Particulate Matter in New York City Air 
by Benjamin Feiner and Jac Siegel 

Smoke Abatement—Where to Draw the Line, by H. B. Meller 
1939 


Fans and Motive Power 


The Aerodynamic Development of Axial Flow Fans, by T. H 
Troller—1944 

The Effect of Attic Fan Operation on the Cooling of a Structure, 
by W. A. Hinton and A. F. Poor—1942 

Noise Rating of Ventilating Fans, by W. H. Hoppmann II and 
F. Lager—1945 

Ratio of Opening of Fan Performance in Terms of Direct Pressure 
Quantity Relations, by G. E. McElroy—1929 

Some Effects of Attic Fan Operation on Comfort, by W. A. 
Hinton and W. G. Wanamaker—1944 


Fuels and Combustion 


Relative 5 are a of Various Solid Fuels in Residence He:t- 
ing, by V. S. Day—1928 

Pn Pdi of ASHVE Towards Solid Fuel Industry, by W. A 
Danielson—1939 ss 

Small Size Anthracite Fuel and Equipment for Its Economica! 
Utilization, by C. A. Connell—1925 

= Ba and the Abuse of Fuel, Pres. R. P. Bolton's address— 


Use of the Down-Draft Coking Method for Smokeless Combustivn, 
by J. R. Fellows and J. C. Miles—1943 


Garages 


Carbon Monoxide Concentration in Garages, by A. S. Langsd! 
and R. R. Tucker—1930 

Carbon Monoxide Distribution in Relation to the Heating and 
Ventilation of a One-Floor Garage, by F. C. Houghten and Pou! 
MecDermott—1933 

Carbon Monoxide Distribution in Relation to the Ventilation 
an Underground Ramp Garage, by F. C. Houghten and Pau 
McDermott—1932 

Carbon Monoxide Surveys of Two Garages, by A. H. Sluss, E. K. 
Campbell and L. M. Farber—193 
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Gas Heating 


Automatic Gas Burners, by C. G. Segeler—1932 

Control eo for Gas Burner Heating Appliances, by W. E. 
Stark— 

Development of Gas Heating for Homes, by W. E. Stark—1928 

Gas as a Fuel for Hot-Air Heating, by R. 5S. Thompson—1905 

Method of Calculating Cost of Gas Heating, by A. E. Stacey, Jr.. 
and W. B. Thornton—1928 

vseing Gas Vapor Mixtures for Heating Purposes, by C. A. 
Dunham—1931 


Gravity Warm Air Heating 


Advanced Methods of Warm-Air Heating, by A. O. Jones—1904 
Eneineering Data for Designing Furnace Heating Systems, by 
,. C. Willard—1915 


Improved Application of Hot Air Heating, An, by A. O. Jones— 
1906 

Ferteruagmee Characteristics of a Coal-Fired Space Heater, by 
nr. C. Cross—1943 


performance of a Stoker-Fired Warm-Air Furnace as jpGentet 
by Burning Rate and Feed Rate, by A. P. Kratz and S. Konzo 
—1940 

Possibilities in Heating with Hot Air, by R. S. Thompson—1905 

Rational Methods i. to the Design of ‘Wares Air Heating 
Systems, by R. E. Lynd—1915 

The Relation of the Force of Gravity to Some of the Economics 
of Heating—1907 

Report of Committee on Collection of Data on Furnace Heating 
— 1906 

Report of Review Committee on Furnace Heating—1910 

A Study of Several Coal-Fired Magazine-Feed Space Heaters, by 
R. C. Cross and H. N. Ostborg—1946 

Supplementary Report of Committee on Furnace Heating—1907 

Temperatures for Testing Indirect Heating Systems, by W. W. 
Macon—1907 

Test of a Hot-Air Heating Apparatus in the Schioldann Institu- 
tion, Copenhagen, Denmark, by Capt. A. B. Reck—1904 


Heat Losses by Infiltration 


Air Infiltration Through Double-Hune Wood Windows, by G. L. 
Larson, D. W. Nelson and R. W. Kubasta—1931 

Air Infiltration Through Steel Framed Windows, by D. O. Rusk, 
V. H. Cherry and L. M. K. Boelter—1933 

Air Infiltration Through Various Types of Brick Wall Construc- 
tion, by G. L. Larson, D. W. Nelson and C. Braatz—1929 

Air Infiltration Throuch Various Tynes of Wood Frame Con- 
struction, by G. L. Larson, D. W. Nelson and C. Braatz—1930 
Air Leakage Through Ovenings in Buildings, by F. C. Houghten 
and C. C. Schrader—1924 

Air leakaze Through Pivoted Metal Window, by F. C. Houghten 
and M. E. O’Connell—1928 

Ay Leakage Through Various Forms of Building Construction, 

vy F. C. Houghten, Carl Gutberlet and C. A. Herbert—1931 

o waeet of Wind on Heating and Ventilating, by H. W. Whit- 
ten—1908 

Examples of Wind Effects on Ventilating and Heating, by H. W. 
Whitten—1909 

Fuel Saving Resulne From the Use of Storm Windows and 
Doors, by A. Kratz and S. Konzo—19: 

The eae ration an of Multiple Entrances, by A. M. Simpson 
and K. B. Atkinson—1936 

instration ‘Through Plastered and Unplastered Brick Walls, by 

C. Houghten and Margaret Ingels—1927 

Bb of Stack Effect on the Heat Loss in Tall Buildings, by 
Axel Marin—1934 

Predetermining the Airation of Industrial Buildings, by W. C 
Randall and E. W. Conover—1931 

5 Difference Across Windows in Relation to Wind Velocity, 
by J. E. Emswiler and W. C. Randall—1930 

nae of Committee on the Effect of Air Leakage and Wind 
Velocities on Heating Guarantees—1911 

Tempenetare Equivalents of Wind Velocities, by H. W. Whitten 


Weathertightness of Rolled Section Steel Windows, by J. E. 
Emswiler and W. C. Randall—1928 


Heat Transfer—General 
Effect of Turbulence Promoters on Film Coefficients for Water 
Inside Tubes, by L. G. Seige]—1946 


Foreed Convection Heat Transfer Coefficients Along a Flat 
Surface, by G. V. Parmelee and R. G. Huebscher—1946 


Heat Transmission in Buildi..gs 


Absorption of Solar Radiation tn Its Relation to the Temperature, 
Color Angle and Other Characteristics of the Absorbing Surface, 
by F. C. Houghten and Carl Gutberlet—1930 

Coefficients of Heat Transfer as Measured Under Natural Weather 
Conditions, by F. C. Houghten and C. G. F. Zobel—1928 

Definition of the Unit of Heat, by R. P. Bolton—1912 

neanoenie Use of Steam in Modern Buildings, by F. A. Gunther 


The Effect of Convection in Ceiling Insulation, by G. B. Wilkes 
and L. R. Vianey—1943 
The Effect of Heat Storage and Variation in Outdoor Tempera- 
ture and Solar Intensity on Heat Transfer Through Walls, by 
8. Alford, J. E. Ryan and F. O. Urban—1939 
Pela | Miemente for for gpetermining Heating Plant Requirements, 
Rowley—19 


A Field Study of the Heat Requirements of a College Building, 
by F. E. Giesecke and W. H. Badgett—1936 


Heat Absorbing Glass Windows, by W. W. Shaver—1935 
Heat Losses Through Building Materials, by L. A. Harding-—-1913 
Heat Losses Through Wetted Walls, by E. C. Willey—1946 


Heat Transfer Through Roofs Under Summer Conditions, by 
F. C. Houghten and C. G. F. Zobel—1928 


anes Eperer Through Single and Double Glazing, by M. L. Carr 


Heat Transmission Research, by F. B. Rowley, F. M. Morris and 
A. B. Algren—1928 

Heating Requirements of an Office Building as Affected by 
Weather Conditions, by F. C. Houghten and Carl Gutberlet— 
1939 

Heating with Exhaust Steam, by Perry West—1930 

Influence of an Interior Coating of Aluminum Paper in Internal 
Thermal Conditions and Heat Economy. by R. J. Lorenzi, L. P. 
Herrington and C.-E. A. Winslow—1946 

Insulating Effect of Successive Air Spaces Bounded by Bright 
Metallic Surfaces, by L. W. Schad—1931 

A Laboratory Method for Cyclic Heat Measurements on Walls 
and Roofs, by F. G. Hechler and E. R. Queer—1941 

Measurement of Heat Transfer by Free Convection from Cylin- 
drical Bodies by the Schlieren Method, by L. M. K. Boelter 
and V. H. Cherry—1938 

Periodic Heat Flow in Building Walls Determined by Electrical 
Analogy Method, by Victor Paschkis—1942 

Periodic Heat Flow—Composite Walls or Roofs, by C. O. Mackey 
and L. T. Wright, Jr.—1946 

Rational Basis for Heating Analysis, A, by F. W. Hutchinson 
and W. P. Chapman—1946 

Report on Heat Flow Through a Roof, by C. G. F. Zobel—1927 

Some Observations on Heating Practice, by James Govan—1933 

Some Besutts of Heat Transmission Research, by F. B. Rowley 
—1926 

Studies of Solar Radiation Through Bare and Shaded Windows, 
by F. C. Houghten, Carl Gutberlet and J. L. Blackshaw—1934 

Study of Heat Requirements of Single-Glazed Test House and 
Double-Glazed Test House. by M. L. Carr, R. A. Miller, Leighton 
Orr and David Shore—1939 

Temperature Gradient Observations in a Large Heated Space, by 
G. L. Larson, D. W. Nelson and O. C. Cromer—1933 

Tests of Three Heating Systems in an Industrial Type of Bulld- 
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Heating and Ventilating the Main Auditorium of the Broadway 
Tabernacle, New York, by C. Teran—1905 

mating ond Ventilation of Federal Buildings, by N. S. Thomp- 
son— 

Heati Requirements of an Office Building as Influenced by 
Stack Effect, by F. C. Houghten and Carl Gutberlet—1937 

How Design and Operation of Heating Plant Compare in an 
Insulated Office Building, by F. M. Holbrook—1927 

Report of Committee on Operating Costs of Public Buildings—1916 

Report of Committee on Proposed Standards for Ventilation 
Legislation for Motion Picture Show Places—1913 

Saving Heat in Skyscrapers, by F. C. Houghten and M. E. 
O’Connell—1928 

A Study of pieoting and Ventilating es in a Large Office 
Building, by C.-E. A. Winslow and G. F. Maglott—1915 

Venetiaties of the Capitol, Washington, D. C., by N. S. Thomp- 
son—1 


Transportation Heating, Ventilating and Air Conditioning 
Heating and Ventilating for Transport Airplanes, by B. M. Brod 


Train Piston Action Vegttetien and Atmospheric Conditions in 
Chicago Subways, by W. E. Rasmus and Edison Brock—1944 
Warship Ventilating, Ant at and Air Conditioning, by T. H. 

rdahl and W. C. Whittlesey—1943 
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Unit Heating and Ventilating 


Design and Performance of a Direct-Fired Unit Heat 
R. M. Rush and H. A. Pietsch—1942 
aps * Air Volume Output of Unit Heaters, by L. S. O'R inno, 


Suggested Moshe of ae Unit Heaters Suitable for Fic 
0 


Use, by L. S. O’Bannon—19 
Ventilating Standards 


. Supply to Classrooms in Relation to Vent Flue Op ings 
. Houghten, Carl Gutberlet and M. F. Lichtenfel: —\%: 


setensal Notes on Ventilation, by P. N. Evans—1912 
Noise and Ventilation, by G. T. Stanton—1931 

Noise Reduction in Ventilating Units, by Warren Ewald- 
Cnteotives and Standards of Ventilation, by C.-E. A. Winsk 


= 


Open, Windows with Mechanical Ventilation, by R. C. Toiggar 


An Outline of the Activities of the New York State Comm 
sion on Ventilation for the Year 1915, by G. T. Palmer —19: 

A Rational Basis for Ventilation, by J. E. Rush—1926 

Recent Advances in Psysiological Knowledge and Their | 
on Ventilation Practice, by C.-E. A. Winslow—1939 

Report of the Committee on Legislation for Compulsory \ 
tion—191 

Report of Work on Ventilation Division of Chicago Hea!:! 
partment, by E. V. Hill—1914 

Sanitary Ventilation, by W. F. Wells—1942 

The Value of Good Ventilation, by Severance Burrage—19! 

Ventilation Division, Chicago Board of Health, by EB. V. Hi! 

Ventilation Problems, by D. D. Kimball; The Hygiene of Vent! 
tion, Discussion by Invited Guests of the Society—1912 

Ventilation Requirements (Part II), by C. P. Yaglou and W. \ 
Witheridge—1937 


Ventilating Systems 


Car Ventilation, by D. I. Cooke—1914 

Dairy Stable Ventilation, by F. L. Fairbanks—1928 

Development of the Ventilation System of the Holland Tunn 

y A. C. Davis—1931 

Mine Ventilation and Its Relation to Health and Safety, by D 
Harrington—1945 

School Room Ventilation, by A. C. Willard—1928 

Street-Car Ventilation, by W. Thorn—1911 

Ten Fundamentals of Unit Ventilation and Their Application, } 
A. J. Nesbitt—1927 

The Ventilation of Sleeping Cars—Comnparative Tests of Variou 
Types of Exhaust Ventilators, by T. R. Crowder—1915 

Ventilation of Telephone Booths, Including Other Applications of 
Small Unit Sets, by R. L. Douglass—1914 


Ventilation of the Debating Rooms of the New Kiksdages Build 
ing In Stockholm, by Wilhelm Dahlgren—1906 


Miscellaneous 


Application of High Temperature Liquid as a Heat or Ener’ 
Transfer Medium for Domestic and Industrial Uses, by 0. ¢ 
Oaks—1946 

Comfort in High Altitude Flying, by D. W. Tomlinson—194! 

Concerning Conservation of Underground Water with Suggestion 
for Control, by N. F. Porter—1941 

Description and Performance of Two Heat Pump Air Conditioning 
Systems, by Philip Sporn and E. R. Ambrose—1944 

= and Equipment of the Pierce Laboratory, by C.-E. A 

slow, Leonard Greenburg, L. P. Herrington and H. 6 
Ullman—1934 

Development of the Art of Heating and Ventilating in Cana“ 
by L. M. Arkley—1926 

Pema of 1930 in Heating and Ventilating, by S. R. Lew's 


The Education of Heating and Ventilating Engineers, by J. 
Hoffman—1904 

Engine Condensation, by Perry West—1915 

myponee ff Counties Heating and Ventilating Plants, by H. ¥ 

a —j 

Field Study of Comfort Reactions of Apartment Dwellers Unie 
Fuel Of! Rationing, by Sallye Hamilton—1943 

Fifty Years in Heating and Ventilation, by S. R. Lewis—1%4 

Final Values of the Interaction Constant for Moist Air, by Jom 
A. Goff, J. R. Anderson and S. Gratch—1943 

Heating and Ventilating of Cars, by E. R. Swan—1907 

Heating and Ventilating Problems of Gas Cell Manufacture {* 
Air Ships, by D. E umphrey—1928 

Heating and Ventilation of a Modern Steam Power Station 
D. S. Boyden and A. B. Williams—1925 


Heating a Swimming Pool, by C. Teran—1912 

Heating Industry in Canada, by N. A. Hill—1914 

Heating in Turkey, by J. R. Allen—1912 

Sey p -ateatete Power Compared with Steam, by R. P. Bolton 


br 


The Heating Value of Exhaust Steam, by D. M. Myers—1915 

The Interaction Constant for Moist Air, by J. A. Goff and A.° 
Bates—1941 

Low-Pressure Properties of Water from —160 to 212 F, by Jom 
A. Goff and S. Gratch—1946 
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Medical and Public Health Aspects of Heating Oil Rationing, by 
Leverett D. Bristol—1942 


A Method of Heating a Corrugated-Iron Coal Preparation Plant, 

"by . Campbell—1944 

Th alias System, by C. F. Hauss—1904 

Notes on the Use of Feed Water Heaters in Connection with 
Heating Systems, by W. G. Snow—1906 


Performance Characteristics of a Forced Draft Counterflow Spray 

ri Cooling ren by H. H. Niederman, E. D. Howe, J. P. Long- 
ell, R. A. Seban and L. M. K. Boelter—1941 

Power from Process and Space Heating Steam, by L. A. Harding 
—1930 

Pre gress in Air Somtientiag in the Last Quarter Century, by 

. Carrier—193 

progress in Heating and Ventilating During the Past Quarter of 

a Century, by R. P. Bolton—1931 


Recent Developments in Absorption Refrigeration, by Glen Miller 
—1941 


Reheating by Means of Refrigerant Compressor Discharge Gas, 
by S. F. Nicoll—1941 


The Relation of the Force of Gravity to Some of the Economics 
of Heating, by J. M. W. Kitchen—1907 


A Review of Some Heating Literature, by H. J. Barron—1904 
Therapeutic Uses of Low Temperature, by Frederick M. Allen— 
1945 


Thermodynamic Properties of Moist Air, by John A. Goff—1945 

The Thermo-Integrator—A New Instrument for the Observation 
of Thermal! Interchanges, by C.-E. A. Winslow and Leonard 
Greenburg—1935 

Sheet Metal Radiation, by H. W. 


Time Analysis in Starting Heating Apparatus, by R. C. 
—1913 


Nowell—1905 
Taggart 


A. Pepe 


The Time Element in Heating Apparatus, by J. 
0 . Goff—1942 


Vapor Pressure of Ice from 32 to —280 F, by J. 





Control of Solvent Vapor 
Exposure* 


There are three general methods of approach to the 
problem of protecting the worker against toxic concentra- 
tions of solvent vapors. These three methods are com- 
monly used throughout the field of industrial hygiene and 
have application in the present instance. They are: 


1. Substitution of less toxic solvents. 


2. General ventilation, that is, dilution of the general 
workroom atmosphere with uncontaminated air. 


8. Local exhaust ventilation, that is, removal of con- 
taminants at their source. 

Examples of the application of two of these methods 
will be discussed briefly: 


1. Substitution: 


There is the possibility of the use of solvents which are 
relatively non-toxic as substitutes for solvents of higher 
toxicity in rubber cements. The choice is not unlimited 
since some of the rubbers, neoprene for example, are not 
readily soluble in the least toxic organic solvents. 


Chlorinated hydrocarbons such as carbon tetrachloride 
and trichlorethylene were not encountered in any of the 
cements seen in the shoe survey. When benzol was found 
present, and a number of such cements with amounts of 
benzol up to 50 per cent by volume of the solvent were 
found being used, the dangers to workers inherent in 
the inhalation of benzol vapor were explained to the man- 
agement. In every case, the owner or plant superintendent 
was amazed that such material could be sold at all. La- 
beling, when used, was very inconspicuous so that the 
plant management was unaware of the presence of benzol 
in the cement used. The result in each case was substi- 
tution of a substantially benzol-free (less than 5 per cent) 
for the one with more benzol. In most cases, the same 
cement supplier was able to furnish a satisfactory cement 
which was substantially benzol-free, indicating the relative 
ease with which the dangerous benzol could be replaced by 
vther adequate solvents with much lower toxicities. 


As previously noted, aromatic hydrocarbons such as 
wluol, mixtures of toluol and petroleum naphtha in the 
form of aromatic petroleum naphtha, type I, and naph- 
thenes (especially cyclohexane) mixed with toluene or 
with aromatic petroleum naphtha make good solvents for 
neoprene and have much lower toxicities than benzol. 


There is no excuse for having benzol present in Buna S 
or reclaimed natural rubber cements since these two types 
of rubber are soluble in petroleum naphtha alone. 


Another substitution which involves little or no ex- 
posure to organic solvents and a slight, if any, exposure 


a 


*Abstracted from N. Y. State Dept. of Labor, Division of In- 
es ene, and Safety Standards, Monthly Review, Vol. 25, 
ry 
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to ammonia gas, is the use of latex. Latex before the war 
consisted of an aqueous dispersion of natural rubber. The 
milk-white fluid was the sap of the rubber tree with 
added preservative to prevent coagulation. Present latex 
is an aqueous dispersion of synthetic rubber particles. This 
latex comes directly from the reactor in which the rubber 
has been produced. Preservative (usually ammonia) and/or 
alcohol, may be added. Objection to the use of latex is 
raised because of its water content. This may cause fabric 
to which it is applied to wrinkle or shrink. On the other 
hand, it and other water soluble adhesives are being used 
successfully in certain types of footwear. 


2. General Ventilation: 


If cementing is performed in large rooms with good air 
movement, considerable dilution of the solvent vapors will 
occur so that concentrations to a toxic level may not be 
built up in the workroom air. Dilution due to the large 
volume of room air which is present may be increased by 
the use of mechanical general ventilation in which addi- 
tional air is brought into the room, preferably at ceiling 
level, and the contaminated air is withdrawn from the 
room, preferably at floor level, and discharged to the out- 
doors. This procedure has been found especially applicable 
in the construction of certain articles made with synthetic 
rubbers for war purposes. 

Table 1 indicates the quantity of air which must be 
brought into a room or be provided by existing room 
volume to dilute the vapor from a gallon of each of the 
solvents listed to the maximum permissible concentration 
in air listed when that gallon of solvent is completely 
evaporated. This is, however, predicated on uniform and 
complete homogeneity of atmospheric concentration of the 
solvent vapor. Such is usually difficult to attain and vapor 
concentrations in the vicinity of workers using the sol- 
vents are as a rule higher than in areas of low activity. 
For this reason, a larger volume than indicated in the 
table, usually four to five fold, should be used for proper 
dilution. 


Table 1—General Ventilation Requirements 





Volume of Air 


Required for 

Dilution of 

Maximum Vapor from 

Permissible One Gallon 

Solvent Concentration of Solvent 
for Prolonged So That Its 














Exposure Concentration is 
ual to Max. 
ermissible 

Conc. 
Petroleum naphtha (as henaned. 1,000 ppm 25,000 cu ft 
Di? da hentoncbechsedewusauie 50 700,000 
Dt? tédthadevnanddeccedenecssee 400 75,000 
St Wikia int eis ines hhh tee ae 200 135,000 
Naphthenes (as cyclohexane)... 400 75,000 
itn ks nities na ee cate 660 ¢ ,000 45, 
Methyl ethyl ketone.. 500 75,000 
Carbon tetrachloride . 75 435,000 
UNCED. Go oseccesscbeoces 200 185,000 
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(Left to Right): Carl H. Flink, Technical Secretary; Walter L. Fleisher, Presi- 
dent—1941; Mr. Hutchinson; Pres. Alfred J. Offner; R. H. Carpenter, Council 
1930-35; Harold J. Ryan, President, New York Chapter 


In Recognition of 20 Years 
as ASHVE Secretary 


On June 5, Pres. Alfred J. Offner, 
accompanied by W. L. Fleisher, 
past president of the Society; R. H. 
Carpenter, former member of 
Council; H. J. Ryan, president of 
New York Chapter, and Carl H. 
Flink, technical secretary, met at 
the headquarters office of the So- 





ciety and presented a handsome 
silver platter to Secretary A. V. 
Hutchinson. The inscription read: 
“Presented to A. V. Hutchinson, 
January 1946, by the members of 
the A. S. H. V. E. in appreciation 
of his twenty years as National 
Secretary.” 
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In his tribute to Secretary Hi) ich. = 
inson’s services, Mr. Offner sa : 
“The year 1922 was an eventfu! yea, 
for the Society in many ways, it wa: BE 
the year that the first GUIDE was »,) | 
lished. It was also the year tha th. Mo 


Society was so fortunate as to 0} tain Bihy 
the services of a modest young C 
as manager of publications. ree BB 
years later, to fill the vacancy c: Py 
by the transfer of Secretary MC 
Houghten to Pittsburgh as Dirocto, His 


of the ASHVE Research Labor ib 
the young man I am speaking 
became Acting Secretary and t} 
lowing year Secretary. By this 
you should know that I am sp: , ee. 
of A. V. Hutchinson, affectionat A 
known as “Hutch” to us who have Mea 
known him for so many yea ad 
know of his work, his guidance 7 
help and his untiring labor f 
Society. 

Mr. Hutchinson has now con 
twenty years of faithful serv ’ 7 
our Secretary. During this tin 
Society has tripled in memb: 
from 1500 to over 4700; the 1 
of chapters has increased from 14 
38; he has made arrangement 
20 Annual Meetings, 19 Semi-A nd 
Meetings, 3 Regional Meetings ani®,..;, 
many special meetings in v: a 
parts of the United States and | 
ada. He has travelled many thou 
of miles for the Society, inclu 
over 200,000 miles by air. 

The years have not only increased 
his work for the Society but al 
duties and importance of his eff: 
Secretary. He has done a fin 
Therefore, it is not only prop 
also fitting that we, the members of Mp d 
the AMERICAN SoOcrETy or HEATtTIN th 
AND VENTILATING ENGINEERS, payin 
tribute to him on this occasion. 4 
president of the Society it is not 
a pleasure but also an honor for m 
to present to you, Secretary Hutc! 
son, this token of the Society’s a 
preciation and esteem of your fait 
ful services.” 

In response Mr. Hutchinson « 


pressed his sincere thanks for t 
special honor accorded him. The 
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NUAL MEETING AND 
XPOSITION IN CLEVELAND 
At the June meeting of the Coun- 
| held at the Mount Royal Hotel, 
ontreal, June 10, a discussion of 
e program for the 53rd Annual 
eeting of the Society to be held in 
eveland, January 27-31, 1947, in- 
cated that the main topics of dis- 
ssion would cover the important 
bjects of air conditioning and in- 
strial ventilation, panel heating, 
r distribution and warm air heat- 
4 report on the 7th International 
eating and Ventilating Exposi- 
on to be held January 27-31 at 
keside Hall, concurrently with 
e Society’s meeting and the mid- 
inter meeting of the National 
‘arm Air Heating and Air Condi- 
oning Association, indicated that 
per cent of the total exhibit area 
ad been engaged by leading manu- 
wcturers of heating, ventilating 
d air conditioning equipment, as- 
ring an exceptionally comprehen- 
ve display. 
This will be the first Exposition 
its class since 1940, and the most 
imulating and informative in the 
| years since its inauguration. 
uring the war all the energies and 
cilities of this important segment 
the nation’s industries were at 
he disposal of the Government and 
ith the reconversion to indepen- 
pnt status a great number of inno- 
itions in unit design and construc- 
m are being activated. 
In addition to former exhibitors, 
group of new manufacturers of 
ating, ventilating and air condi- 
ming equipment has entered the 
eld. 
The Exposition will be under the 
rection of Charles F. Roth, presi- 
mt, International Exposition Co., 
E. K. Stevens, associate man- 


An Advisory Committee of pro- 
ional and industrial leaders will 
under the chairmanship of 
med J. Offner, president of 
E 
: Committee on Arrangements 
the Northern Ohio Chapter of 
Society is planning the enter- 
hent program which is being 
oped under the direction of 
L. Taze, chairman. 
feature of this Annual Meet- 
will be the inspection of the So- 
ys new Research Laboratory at 
18 Euclid Ave. This will afford 





The Committee of Award for the 
F. Paul Anderson Medal will re- 
ceive nominations until August 15, 
1946, 

The F. Paul Anderson Medal is 
awarded to a member of the 
ASHVE “in recognition of notable 
scientific achievement or for out- 
standing service performed in the 
field of heating, ventilating or air 
conditioning.” 

Nominations should be addressed 
to the Committee of Award for the 
F. Paul Anderson Medal at the 
headquarters of the Society, and 
should be accompanied by a de- 
tailed statement indicating the 





NOMINATIONS INVITED 


specific achievement or service per- 
formed. 

Since the establishment of the F. 
Paul Anderson Award in 1930 me- 
dals have been presented to six 
members whose services have been 
outstanding in the field of heating, 
ventilating and air conditioning. 

The Committee will carefully 
consider nominations and will 
submit its recommendations to the 
Council at the final Council Meet- 
ing of the calendar year. 

B. M. Woods, Chairman 
R. H. Carpenter 
W. H. Driscoll 
E. O. Eastwood 
F. E. Giesecke 








members the first opportunity of 
seeing the new facilities for re- 
search and becoming acquainted 
with the program which is being 
carried out and upon which there 
will be reports at the technical 
meetings. 


VIRGINIA CHAPTER 
RECEIVES CHARTER 

The newly organized Virginia 
Chapter held its charter meeting in 
Norfolk on May 22 and the charter 
granted by the Council was pre- 
sented by Alfred J. Offner, presi- 
dent of the Society, to the chapter 
president, R. C. Thomas. President 
Offner made a brief talk about the 
general activities of the Society 
and stressed the importance of local 
chapter activities in stimulating the 
Society’s work. 

C. A. McKeeman, assistant to the 
president, gave a resume of the So- 
ciety’s research activities and em- 
phasized the value of fundamental 
research work being carried on at 
the Laboratory in Cleveland. 

A report of the chapter nominat- 
ing committee was presented and 
the election of permanent officers 
resulted as follows: President, R. C. 
Thomas; Vice-President, W. H. 
Webster, Jr.; Treasurer, W. G. 
Hayes; Secretary, J. F. Reynolds. 
Board of Governors—W. G. Gor- 
such, W. P. Robinson and J. E. 
White. 


WALTER B. MOSES, JR., 
REPRESENTS MARLO COIL 

Marlo Coil Co., St. Louis, Mo., 
has announced the appointment of 
Walter B. Moses, Jr., as regional 
representative in Louisiana, Mis- 
sissippi, Alabama and Northwest- 
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ern Florida, effective September 1, 
1945. 

Mr. Moses, a graduate engineer, 
is well known in the refrigeration 
and air conditioning field and a 
member of the ASHVE. He is re- 
suming his commercial and engi- 
neering activities after wartime 
service as assistant naval architect 
of Pendleton Shipyards Co., Inc., at 
New Orleans. 

His headquarters will be at 7836 
St. Charles St., New Orleans. 

In an earlier announcement of the 
appointment of Mr. Moses (Octo- 
ber-November 1945) it was unfor- 
tunate that the “Jr.” was omitted 
and that the address of Marlo Coil 
Co. was incorrectly given. 


” 


LIFE MEMBER JOHN B. 
FEEHAN PASSES 

Word has been received at So- 
ciety Headquarters of the death of 
John B. Feehan, age 81, at Marble- 
head, Mass., on April 25, 1946. 

Mr. Feehan was born April 24, 
1865, at Lawrence, Mass., where he 
received his elementary education. 
He was a graduate of the Interna- 
tional Correspondence School and 
began his career installing steam 
and hot water heating systems in 
Lynn, Mass., and locality. He was 
president and treasurer of John B. 
Feehan, Inc., heating and plumbing 
contractors. Mr. Feehan was elect- 
ed to life membership in 1938 and 
has been affiliated with the Massa- 
chusetts Chapter of the Society for 
nearly 25 years. 

The Officers and Council of the 
Society mourn his passing and ex- 
tend to his family their deepest 
sympathy. 
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SUMMARY OF LOCAL CHAPTER MEETINGS” 





ATLANTA—May 27. Subject: Electronics. Speaker: 
Gordon Volkenant, Coordinator of New Products Re- 
search, Minneapolis-Honeywell Regulator Co. Using an 
oversize hairpin, a hardware cloth screen, a tin can and 
a drinking glass, the speaker highlighted electronic 
development from de Forrest’s discovery through the 
fantastic applications of World War II. A spirited dis- 
cussion followed the talk. Attendance, 87. Attendance 


ratio, 0.45. 
. 


CENTRAL NEw YoRK— May 14. Members of the ASRE 
joined with the Central New York Chapter of the 
ASHVE in an outing and clam bake. A good time was 
reported by all who attended the meeting which was 
designed to shake loose the cobwebs. Attendance, 75. 


CENTRAL OHIO—May 20. Subject: Modular Coordi- 
nation. Speaker: Frederick Heath, Jr., Owens-Corning 
Fiberglas Corp., Toledo, Ohio. This subject was pre- 
sented in a most pleasing and interesting manner by 
the speaker and was accompanied by a sound film in 
color, A Scotsman Looks at Modular Coordination. A 
question and answer period followed the talk. Atten- 
dance, 49. Attendance ratio, 0.60. 


CINCINNATI—May 14. This was the annual meeting 
and outing of the chapter. Some of the golf enthusiasts 
collected at the Kenwood Country Club in the after- 
noon, after which members and guests gathered for an 
informal cocktail hour, followed by dinner. The meeting 
was devoted to chapter business and election of new 
officers. Attendance, 37. 


CONNECTICUT—May 19. The meeting was devoted to 
chapter business and J. J. Vreeland of Chase Brass & 
Copper Co., Waterbury, was the speaker. Attendance, 
56. Attendance ratio, 0.3. 


GOLDEN GATE—May 16. Subject: Steel Heating 
Boilers. Speaker: J. M. Hartman, research engineer in 
charge of laboratories, Kewanee Boiler Co. An open 
discussion followed this comprehensive talk on the his- 
tory and development of the steel heating boiler. At- 
tendance, 51. Attendance ratio, 0.57. 


INDIANA—June 7. Subject: All-Year Gas Air Con- 
ditioning Unit and Its Application. Speaker: H. C. 
Pierce, asst. manager, Air Conditioning Div., Servel, 
Inc., Evansville. Attendance, 52. 





*Note. The attendance ratios shown represent the member- 
ship attendance divided by the chapter membership. These ratios 
will be useful as a partial indication of interest shown by 
local chapter members in various types of subjects programmed 
by the various chapters and may be useful in deciding on sub- 
jects for chapter meetings. 
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INDIANA—May 3. After the election of office s 
other chapter business, James H. Obear, sales m: nay: 
Enos Coal Mining Co., presented the following {jp 
Production of Tailor-Made Coal, A Brief Study «/ F 
Beds and The Effect of Over-Fire Air. Attendarce 4 
Attendance ratio, 0.54. 

° we 
atl 
KANSAS CITY—May 6. Subject: Pre-Sealed ( 
Speaker: George P. O’Connor, general sales manag 
Ric-WiL Co. The speaker gave a very interesting ty 
illustrated with slides. Gerald Coel, senior trainin 
ficer, Veterans Administration, explained the se 
of the vocational training program. J. P. Turner, ( 
eral Electric Co., showed a film covering the preser 

tion of food by freezing. Attendance, 53. 


io} 










MASSACHUSETTS—May 9. Subject: The Value of 4 
Conditioning in Precision Manufacturing. Speaker: } 
D. Tutt, chief engineer, Tuttle & Bailey, Inc., Ns 
Britain, Conn. This was a joint meeting of ASHY 
and ASRE. Charles S. Leopold, national president 
ASRE was in attendance and conducted an interesti: 
discussion period. Attendance, 25. Attendance rat 


0.333. 
Nol 


10n 


MEMPHIS—June 3. The entire time was devoted 
election of officers and other chapter business. Att 
dance, 21. Attendance ratio, 0.656. 


MEMPHIS—May 6. Subject: Duties of an Indust: 
Hygiene Engineer. Speaker: Francis P. Jung, industr 
hygiene engineer, State Department of Health, 17: 
nessee. Attendance, 16. Attendance ratio, 0.50. 


MICHIGAN—May 28. The annual meeting of t 
chapter was held at the Meadowbrook Country (ul 
where the fine weather encouraged 36 golfers. At t 
meeting committee reports were given and the te 
officers installed. Attendance, 66. Attendance ratio, 4 


tat 
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MINNESOTA—May 6. Subject: The Society Resear 
Program. Speaker: Cyril Tasker, director of resear 
ASHVE. Mr. Tasker’s talk was illustrated by slid 
showing an outline of the work being done at varic 
universities and at the Laboratory, as well as sevé 
photographs of the newly acquired Laboratory buildit 
in Cleveland. Prof. F. B. Rowley outlined the histo 
of the Society’s research program and introduced ©. ! 
McKeeman, assistant to the president of the Socie! 
a guest at the meeting. 


PHI 
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ted 
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cha 

MoNTREAL—April 15. Subject: Housing and Labi ca 
Relations — Apprenticeship Training in Incdust§p re 
in | 


ting 





er: J. L. E. Price. This subject invited many 
jing comments and queries from the members. At- 
dance, 36. 

e 


Yew YORK—May 20. Subject: Engineering the Heat- 
y of Veterans’ Homes—An Opportunity for the 
SHV and Its Members. Speaker: Robert K. Thul- 
n, chief engineer, F. H. A., Washington, D. C. Mr. 
ulman explained the steps being taken to provide 
ses for veterans and also described features of 
ating and plumbing systems seen during his recent 
it to England. A question period followed the presen- 
ion. The chapter presented to the Society $634.70 to 
p reduce the mortgage on the new Research Labora- 
y building. Attendance, 95. Attendance ratio, 0.57. 


y ts 
5 la 


vorTH TEXAS—May 22. Subject: Necessity of Con- 
ving Natural Gas. Speaker: L. S. Reagan, president, 
bster Engineering Co. Tulsa, Okla. The speaker in- 
ded in his talk descriptions of new combustion con- 
pl, flame-actuated pilot valves, proper sizing of burn- 
, draft problems, insurance company requirements 
i boiler ratings. A period of open discussion followed. 
endance, 89. Attendance ratio, 1.78. 


‘ORTHERN OH1I0—May 13. Subject: When Is Air Con- 
ioning of a Modern Factory Advisable. Speaker: H. 
ted Mosher, Eastman Kodak Co. Mr. Mosher gave a 
Atteaiiry commendable talk and a long question and dis- 
sion period was enjoyed. Attendance, 88. Attend- 
istrigagee ratio, 0.57. 
ustr) ° 


’\cr1FIC NORTHWEST—May 17. Subject: Reverse Cycle 
ts Practicability in the Pacific Northwest. Speaker: 
hard M. Stern, ASRE. The talk dealt generally with 
subject of reverse use of refrigerating equipment 


a heating on air conditioning systems, with analysis 

At ‘ possible installation of various sizes for four repre- 

: : tative cities—Seattle, Portland, Spokane and Boise. 

4 bf. E. O. Eastwood, University of Washington, and 

’ Tt president of the ASHVE, led the discussion follow- 
the talk. This was the yearly joint meeting of the 
RE and the ASHVE. Attendance, 27. 

seart 

seare s 

slidé 


vari0@ wILADELPHIA—May 14. The annual outing was held 
sever the Llanerch Country Club. A resolution was pre- 
uildiMted at the meeting on the passing of Wilbur Smith 


< i sent to his family. Attendance, 82. 
iC. 


Lacie 
ocl e 


PITTSBURGH—May 13. The entire evening was spent 
chapter business and entertainment. It was voted 
i carried that $200 be presented to the Society to 
) reduce the mortgage on the new Laboratory build- 
in Cleveland. Attendance, 43. Attendance ratio, 0.49. 




















Rocky MouNTAIN—Subject: The Society’s Research 
Activities. Speaker: Cyril Tasker, director of research, 
ASHVE. Mr. Tasker presented a highly interesting 
and informative outline illustrated with slides of the 
Society’s past research activities, present considera- 
tions and future possibilities. A question period fol- 
lowed. Attendance, 34. Attendance ratio, 0.33. 


SouTH TEXAS—May 17. Subject: Evaluation of Kool- 
Shade Blinds. Speaker: A. Ford Lovelace. Much of the 
time was spent on regular chapter activities, installation 
of new officers and committee reports. Attendance, 69. 


SOUTHERN CALIFORNIA—June 12. Subject: Self- 
Contained Air Conditioning Units for Year-Round Con- 
ditioning. Speaker: Art Michael, Southern California 
Gas Co. Following the showing of slides, the discussion 
was thrown open for a question and answer period. At- 
tendance, 70. 


SOUTHERN CALIFORNIA—May 8. Subject: Various 
Aspects of Air Pollution Control. Speaker: F. A. Deutch, 
air pollution engineer, Office of Air Pollution Control, 
County of Los Angeles. C. G. Beer spoke on weather 
and pressure conditions in the Los Angeles area, point- 
ing out the effects they have on the smoke abatement 
problem. After the talks a question and answer period 
followed. Attendance, 47. 


WASHINGTON, D. C.— May 8. Subject. Dehumidifica- 
tion for Preservation of the U. S. Fleet. Speaker: Capt. 
T. H. Urdahl, vice chairman, Executive Committee on 
Research. The talk was illustrated by a moving picture. 
Attendance, 64. Attendance ratio, 0.53. 


WESTERN MICHIGAN—April 8. Subject: Heating by 
Radiant Energy. Speaker: Irving E. Brooke, Chicago. 
Attendance, 84. Attendance ratio, 1.31. 


WESTERN NEW YorK—May 13. Regular chapter bus- 
iness was taken care of and new officers installed. Two 
short movies in color were then shown describing the 
use and application of electronic tubes. Attendance, 21. 


WISCONSIN—May 14. Subject: The Post War Era—A 
Challenge to Heating and Air Conditioning Engineers. 
Speaker: Pres. Alfred J. Offner. This meeting was a 
3 star event, featuring the National President, the An- 
nual Meeting and the Ladies. Annual reports were given 
by officers and committees and the new officers were 
installed. Attendance, 67. Attendance ratio, 0.71. 
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CANDIDATES FOR MEMBERSHIP 





G 


The Constitution of the Society, as now amended, requires the following mode of procedure in voting on applicam 
for membership in the Society. All applications for membership are to be sent to the Secretary and the names of Dpli-ie H 
cants and their references shall be printed in the next issue of the JoURNAL of the Society or sent to the mem! 
other approved manner as ordered by the Council. When replies are received from references, the Candidate’s a 
tion shall be submitted to and acted upon by the Committee on Admission and Advancement as soon as possibl: 

When the Committee on Admission and Advancement has acted favorably upon a Candidate’s applicati: H 
assigned his grade, the Council shall vote upon the election of the proposed Candidate for membership by letter 
During the past month, 58 applications for membership have been received and the names of these men an: 








sponsors are published in the following list. 


Members are requested to scrutinize the list with care. The Committee on Admission and Advancement, and i) | 
the Council, urge members to assume their share of responsibility of receiving these candidates into members 
advising the Secretary promptly of any whose eligibility for membership is in any way questioned. 

All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, whi 


it is the duty of every member to promote. 


Unless objection is made by some member by August 10, 1946, these candidates will be balloted upon by the ( 
Those elected to membership will be notified by the Secretary immediately after election. 


ALLSHOUSE, IRVIN P., Cons. Engr., B. F. Sturtevant Co. 
Proposers: C. M. Burnam, Jr., R. S. Moore. SECONDERS: 
A. H. Goelz, W. F. Christmann. 


AMEZAGA, M. F., Vice-Pres., Compania Electric de Cuba. 
Proposers: H. H. Koster, J. W. Booker. SEcoNnpERS: E. 
del Campo, Charles Andreas. 


AUSLANDER, GEORGE, Pres., Public Service Heat & Power 
Co. Proposers: A. J. Offner, W. E. Ritz. Seconpers: L. 
E. Eden, G. C. Beck. 


BAKER, HENRY E., Supt., Engrg. Services, Kirklees Ltd. 
PROPOSERS: Walter Yates, H. E. Bartley. SECONDERs: 
Albert Knowles,* Harry Sparke.* 


BANAAG, V. V., Applica. Engr., General Electric Co. Pro- 
POSERS: R. U. Berry, D. W. McLenegan. SECONDERS: F. 
H. Faust, C. W. Brown.* 


BAYLEss, R. L. Jr., Owner, Valley Sheet Metal Co. Pro- 


CLAPPERTON, ROBERT, Project Engr., Dominion Rubber | 
Ltd. Proposers: S. M. Peterkin, H. R. Roth. SECON pens 
B. J. Horsburgh, A. M. Peart. (Advancement) 


COLEMAN, JAMES L., JR., Vice-Pres. & Secy., Sauer, |; 
Proposers: W. H. Bateman, F. C. McIntosh. SEconpes; 
E. S. Tower, E. W. Meyer. 


Correa, B. A., Sales & Maintenance Engr., West Ini 
Mercantile Co., Ltd. Proposers: F. L. Moggini*, Jule 
Podnossoff*. Seconpers: J. D. Kominsky*, R. B. Vu 
Order.* 


Dickey, A. T., Air Cond. & Comm’l. Refrig. Engr., Cox ¢ 
Blackburn. PrRoposers: J. C. Lewis, B. P. Fisher. Szc- 
ONDERS: J. L. Ibison, J. A. Walsh. 


Dixon, WILLIAM, Sales Engr., Nelson Co. Proposgks: F. | 
Bishop, M. B. Shea. Seconpers: R. C. Champlin, E. | 
Root. 














He 


Hi 


Jo 


POSERS: C. S. Anderson, R. E. Phillips. SeconpErs: C. E. as 
Price, H. J. Zack. DOEPPENSCHMIDT, L. C., Owner, Better Heating & Air | | 
. ditioning Co. Proposers: B. P. Fisher, J. C. Lewis. Sx 
BEARDEN, JOHN D., Htg. Engr., Hall-Neal Furnace Co. Pro- : . - a : 
POSERS: L. W. Clarke G. A. Voorhees. SECONDERS: Frank ONDERS: A. E. Workman, C. A. McKinney. " 
caiaaepagle bape Duval, E. D., Htg. & Vent. Engr., A. L. Wright, Jr. é (il 
Buium, R. D., Sr. Applica. Engr., York Corp. PROPOSERS: PROPOSERS : R.. C. Thomas, F. T. J. Miller. Seconpen: ' 
E. R. Walsh, Jr., S. F. Nicoll. Seconpers: V. T. Kartorie, W. H. Webster, Jr., R. V. Anderson. | 
L. S. Morse, Sr.* ; . a 
; FEREDAY, MAURICE, Owner Fereday Plumbing & Heating 
BOYLSON, JOHN, Supt., Valley Sheet Metal Co. PRoPosERs: Proposers: H. G. Richardson, J. T. Young, Jr. SudiLe 
C. S. Anderson, R. E. Phillips. Seconpers: C. E. Price, ONDERS: E. V. Gritton, G. C. Campbell. : 
H. J. Zack. 
) : Fink, R. C., Pres., Industrial Cooling & Moistening Co., |: 
) BRUCE, MARSHALL, Secy.-Treas., George W. Akers hs iy 2 PROPOSERS : ee MacDonald, W.D. Graham. SECONDERS 
PosERS: G. W. Akers, E. F. Hyde. SECONDERs: , ae R. E. Mason, E. S. deWitt. 
Old, A. E. Knibb. (Advancement) 
: I : : -— FOXHALL, WILLIAM B., Asst. Editor, Heating and Ventils 
| BuCKLEY, N. A., Grad. Student, University of Illinois, ; J : 2 . ; rm 
| Urbana, Ill. Prorosers: S. Konzo, A. P. Kratz. Seconp- = ing. Proposers: Clifford Streck, N. N. Wolpert. Si 
| ers: J. R. Fellows, J. A. Henry.* ONDERS: G. G. Turner, C. H. Flink. 
. 
CHASE, Rocer E., Sr., Pres. & Mgr., R. E. Chase & Co., Inc. FREEMAN, L. E. Mgr., Htg. Dept., Sullivan Hardware \ 
) Proposers: D. C. Griffin, E. i. Langdon. SECONDERS: Proposers: W. A. Streater, E. W. Klein. SEcoNnDER . 
C. A. Pangborn, R. D. Morse. (Advancement) J. F. Hutchinson, E. W. Klein, Jr. “ 
. . P rs =) r ce. Pr 
CHIDESTER, C. W., Mgr., Pacific Scientific Co. Proposers: FucHS, JosePH, Supt. & Vice-Pres., Coon-Fuchs, Inc. ‘Be 
C. H. Webber, C. W. Pollock. Seconpers: A. J. Hess, M. POSERS: Joseph Davis, P. S. Hedley. Seconpers: ™ 
C. Greiner. . Beman, F. A. Moesel. 
Bor 
2 
" CLEVELAND, OHIO ca 
53rd Annual Meeting | 7th International . 
Ey. 
AMERICAN SOCIETY OF HEATING HEATING AND re 
0 
G ENGINEERS VENTILATING EXPOSITION § 
AND VENTILATIN ik 
JR 
to be held to be held c 
* January 27-31, 1947 6 January 27-31, 1947, Lakeside Hall *#" 
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= GooDMAN, JOSEPH, Apprentice Air Cond. Engr., Air Con- 


ditioning & Engineering Co., Ltd., PRoposers: G. Mac- 
Gregor,* H. Gordon*. SECONDERS: J. Ettershank,* A. R. 
M. nughes.* 

Graves, RoBIN A., Owner, Graves Engineering Co. Pro- 
posers: D. R. A. Jones, M. C. McKenzie, SECONDERS: A. 
F. Michael, Art Theobald. 


HaLLe, SIMON, Owner, Electrical, Heating & Refrigeration 
Business. PrRoposers: G. D. Maves, J. J. Johnson. SeEc- 
onperRs: D. W. Marshall, E. J. McEahern. 


HANSEN, C. E., Secy., The Smith & Oby Co. Proposers: 
B. W. Gray, C. F. Eveleth. Seconpers: D. L. Taze, W. 
M. Rowe. 


HeckLer, F. W. Heckler Bros. Proposers: T. F. Rockwell, 
Cc. A. Hawk, Jr. Seconpers: A. F. Nass, H. A. Pietsch. 


HeimAN, Sip J., Pres., International Oil Burner Co. Pro- 
posers: W. H. Webster, R. Maxwell. SECONDERS: W. L 
Dulle, C. Archebald. 


HichTOWER, G. B., Dist. Mgr., Air Cond. Dept., General 
Electric Co. PrRoposers: C. B. Cole, M. W. Wise. SEc- 
onpeRS: W. J. McKinney, W. M. Garrard. 


HorPFMANN, H. C., Engr., Carrier Corp. Proposers: H. 
Lauterbach, Jr., H. E. Rex. Seconpers: F. L. Gray, Jr., 
J. E. Teverbaugh. 


HOLLADAY, WILLIAM L., Chief Engr., Airtopia Distributors, 
Inc. Proposers: C. W. Pollock, J. F. Park. SECONDERS: 
A. F. Michael, Art Theobald. 


Houston, L. S., Mech. Engr., Proposers: C. E. McCoy, J. 
J. Nolan, SECONDERS: J. D. Flinn, J. B. Lammons. 


Jones, W. L., Sales Engr., Federal Supply Co. PrRoposErs: 
E. W. Gray, G. T. Donceel. SECONDERS: W. W. Frankfurt, 
J. H, Carnahan. 


June, F. P., Indus. Hygiene Engr., Tennessee Department 
of Public Health. Proposers: T. J. O’Brien, A. T. Bevil. 
Seconpers: C. S. Fischer, J. B. Lammons. 


Juncer, H. G., Engr. Sales, Anemostat Corporation of 
America. Proposers: W. W. Short, V. F. Self. Sec- 
ONDERS: Leonard Phillips, J. B. Hewett. 


KeEMLER, E. N. Head, Engr. Research Div., Southern Re- 
search Corp. Proposers: W. T. Miller, C. F. Warner. SEc- 
onpeRS: W. M. Murray, Jr.*, R. C. Johnson.* 


Koun, W. P., Indus. Applica. Engr., York Corp. Pro- 
posers: J. A. Schurman, R. W. Geltz. SECONDERS: D. E. 
Mannen, J. L. Fisse. 


Lasus, O. A., Lab. Dir., The Trane Co. Proposers: J. E. 
Haines, F. W. Hutchinson. SEcONDERS: C. F. Boester, 
Clifford Strock. 


Lee, R. H., Asst. Mgr., Grudem Bros. Proposers: H. M. 
oe Lyman Gross. SECONDERS: R. E. Gorgen, J. E. 
aines. 


LINN, G. B., Mech. Engr., The Austin Co. Proposers: R. L. 
Geiger, T. M. Pinney. SEconpEeRS: A. H. W. Hjelm,* E. 
F. Cady. 

MACLEAN, I. R. S., Engr., Carrier Lix-Klett. Proposers: 
J. P. Stewart, J. H. Carpenter. Seconpers: G. F. Keane, 
F. B. Neyhart. 


MASTERSON, W. R., Cons. Engr., Edward F. Masterson & 
Son. Proposers: N. J. H. Shaw, F. H. Brigham. SeEc- 
ONDERS: W. J. Ahearn, W. T. Jones. 


McCCANDLEss, Howarp F., Gen. Mgr. & Secy., Juillard 
Frozen Food Corp. Proposers: D. L. Williams, C. D. 
Williams. SECONDERS: E. W. Howes, R. B. Holland. 
(Advancement) 


MEEKA, JOSEPH, JR., Owner, Meeka Air Conditioning Co. 
PRoPposERS: J. T. Lynch, G. B. Rodenheiser. SECONDERS: 
W. J. Oonk, B. C. Simons. 


MILLER, E. B., Sales Engr., C. A. Dunham Co. PROPOSERS: 
C. M. Brigham, O. J. Prentice. SECoNDERS: C. A. Thinn, 
W. C. Zingheim. 


Moore, V. A., Archt. Proposers: R. C. Thomas, J. 
olds. SECONDERS: John Simpson, J. L. Grigg. 


MorGcan, D. E., Asst. to Chief Research Engr., Warren 
Webster Co. Proposers: E. K. Webster, W. M. Brown. 
SECONDERS: C. G. Binder, L. H. Plum. 


MOSHER, WILLIAM O., Asst. Mgr., Sumner L. Willson. Pro- 
POSERS: C. W. Freeman, A. L. Wasserman. SECONDERS: 
H. B. Van Zelm, G. R. Couch. 


MULRONEY, G. J., Branch Sales Office Mgr., C. A. Dunham 
Co., Ltd. Proposers: H. D. Henion, A. J. Dickey. Sx8c- 
ONDERS: M. W. Shears, H. R. Roth. 


PEARSON, V. E., Supvsr., Testing Dept., Minneapolis Gas 
Light Co. Proposers: A. B. Algren, H. C. Mills. Sec- 
ONDERS: Lyman Gross, R. T. Haley. 


SNYDER, EDWIN F., Jr., Htg. Engr., Minneapolis-Honeywell 
Regulator Co. Proposers: J. E. Haines, B. F. McLouth. 
SECONDERS: T. W. Torr, F. W. Legler. (Advancement) 


STOKLEY, J. M., Pres., Stokley’s Services, Inc., PROPOSERS: 
R. C. Thomas, J. F. Reynolds. Seconpers: W. H. Web- 
ster, Jr., J. L. Grigg. 


Tropp, E. R., Asst. Engr., Canadian Pacific Railway Co. 
PrRoPOsERS: W. W. Timmins, S. W. Salter. SECONDERS: 
L. A. Hood, C. A. Booth. 


Weston, C. E., Contractor, American Home Heating Co. 
PROPOSERS: Warner Spencer, C. A. Gifford. SECONDERS: 
J. J. Landers, H. C. Day. 


WHEELER, J. A., Branch Mgr., American Blower Corp. 
Proposers: J. A. Bishop, L. C. McClanahan. SECONDERS: 
C. L. Kribs, Jr., R. F. Taylor. 


F. Reyn- 


*Non-Member 


CANDIDATES ELECTED 
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In the past issues of the Journal of the Societ 


the names of the following men were listed as Candidates for 


Membership. The membership grade of each Candidate has been assigned by the Committee on Admission and Advance- 


ment and 


alloted upon by the Council. We are now instructed by the Council to post herewith, as required by Art. 


B-Ill, See. 8, of the By-Laws, the following list of candidates elected: 


Members 


Bopinus, W. S., Branch Mgr., Carrier Corp., Chicago, III. 
CLARKE, J. L., Owner, Clarke Bros., Indianapolis, Ind. 
Vox, WituiAM A., Jr., Pres., Cox-Frank rp., Norfolk, 


a. 

area, J. N., Sales Mgr., Bryant Heater Co., Cleveland, 
1, 

Evans, D. A., Engr., National Tube Co., Pittsburgh, Pa. 

FRANKHOUSER, E. V., Supt. of Power, Radio Corporation 

_of America, Camden, N. J. 

ee, C. R., Vice-Pres., Martyn Brothers, Inc., Dallas, 
ex. 


kaGc, H, G., Sales Engr., Air Filter & Equipment Co., 
Chicago, Ill. (Advancement) 

ANSON, F. E., Gas Engr., Servel, Inc., Evansville, Ind. 
Harris, H. Melvin, Engr., Baltimore, Md. (Reinstatement) 


Hoppin, C. A., Sr., Mgr., Sales & Service, Laclede Gas Light 
Co., St. Louis, Mo. 

JENKINS, R. L., Cons. Mech. Engr., Houston, Tex. 

JOHNSON, R. L., Asst., Head, Research Dept., Young Radia- 
tor Co., Racine, Wis. (Advancement) 

JOUANNO, E. P., Gen. Megr., Seciete Autocalor, 
France. 

KELLY, L. R., Cons. Engr., Los Angeles, Calif. 

LUBINSKY, R. G., Mgr., The Trane Co., LaCrosse, Wis. 

Lucey, R. E., Mgr., Products Engr. Dept., The Trane Co., 
La Crosse, Wis. 

Moore, J. J., Engr., A. M. Byers Co., Pittsburgh, Pa. 

MuNN, H. F., Vice-Pres., Albuquerque Lumber Co., Al- 
buquerque, N. M. 

——e N, M. E., Dist. Mgr., Armstrong Cork Co., Buffalo, 


Paris, 


135 














Repino, P. A., Plant Engr., Lebanon Steel Foundry, Leba- 
non, Pa. (Advancement) 
Rinequist, C. L., Air Cond. Dept. Mgr., The Trane Co., 
Crosse, Wis. 
Witt, H. C., Mgr., Air Cond. Div., J. A. Walsh & Co., 
Houston, Tex. 
WALKER, W. S., Asst. Control Dir., Consolidated Edison Co. 
of New York, Inc., New York, N. Y. 
bal in, GUSTAVE, Vice-Pres., The Bigelow Co., New Haven, 
onn, 
Wuirte, J. A., Engr., Iron Fireman Manufacturing Co. of 
Canada, Ltd., Toronto, Ont., Canada. 
Wuite, J. E., Mech. Engr., Norfolk Naval Shipyard, Ports- 
mouth, Va. 
Woop, F. C., Mgr., Air Cond. Dept., York Corp., York, Pa. 
(Advancement) 
Woopson, J. W., Owner, Woodson Heating Co., Detroit, 
Mich. (Advancement) 


Associate Members 


ALLEN, C. G., Engr., Bryant Heater Co., Cleveland, Ohio. 

ALLEN, W. W., Jr., Branch Mgr., Owens-Corning Fiber- 
glas Comps Minneapolis, Minn. 

ALLISON, H. H., Specification Engr., United Rexall Drug 
Co., Los Angeles, Calif. 

BERGMAN, HAROLD, Sales Repr., J. A. Zurn Manufacturing 
Co., Cleveland, Ohio. ° 

BLANKENSHIP, Dick, Engr’s. Asst., W. Bruce Morrison, 
Portland, Ore. 

BONEBRAKE, J. H., Asst. to J. Donald Kroeker, Portland, 


Ore. 

Brooke, J. O., Owner, The Brooke Co., Davenport, Ia. 

Brown, D. A., Vice-Pres., Texas Engineering Co., Inc., 
Houston, Tex. 

Butter, D. H., Sales Mgr., Iron Fireman Manufacturing 
Co., Toronto, Ont., Canada. 

Capps, Epcar L., Comm’l. Sales Mgr., R. F. Trant, Inc., 
Norfolk, Va. (Reinstatement) 

CARLSON, E. E., Engr., B. F. Sturtevant Co., Boston, Mass. 

CHAMPAGNE, ALEX, Owner, Champagne & Sons, Montreal, 
Que., Canada. 

DANIELSON, Lloyd C., Chief Engr., J. A. Jones Construction 
Co., Oak Ridge, Tenn. (Reinstatement) 

Dawson, R. E., Chief Engr., Green Colonial Furnace Co., 
Des Moines, Ia. 

Drxon, M. F., Combustion Engr., Imperial Oil, Ltd., Toronto, 
Ont., Canada. (Reinstatement) 

Doupican, C. T., Htg. Engr., M. J. Gibbons Supply Co., 
Dayton, Ohio. 

DouGuHerty, C. P., Owner, Dougherty Heating Co., Port- 
land, Ore. 

Euuis, M. H., Jr., Sales Engr., Armstrong Cork Co., 
Memphis, Tenn. 

FELZER, WILLIAM, Naval Archt., U. S. Navy Depart., San 
Francisco, Calif. 

FicarrRaA, F. X., Designer, Meyer, Strong & Jones, Inc., 
New York, N. Y. 

FisHer, S. L. V., Air Cond, Engr., Trane Co. of Canada, 
Ltd., Toronto, Ont., Canada. 

GERHARDT, E. D., The Glenn L. Martin Co., Baltimore, Md. 

Gowan, G. J., Engr., East Ohio Gas Co., Cleveland, Ohio. 

Gray, R. O., Htg. Engr., H. F. Brown, Norfolk, Va. 

ay Fa A., Htg. & Plbg. Engr., Sauer Co., Inc., Columbus, 

io. 
HAINES, R. W., Engr., The King Co., Owatonna, Minn. 


Heap, F. T., Mgr., Space Htg. Div., Consolidated Edison Co.. 


of New York, Inc., New York, N. Y. 

Heaty, D. L., Jr, Sales Engr., Healy-Ruff Co., St. Paul, 

inn. 

Hut, J. J., Asst. Service Mgr., The Bridgeport Gas Light 
Co., Bridgeport, Conn. 

Jackson, R. O., Sales Engr., Jackson Engineering Co., 
Indianapolis, Ind. 

a C. D., Mgr., Charles D. Jones & Co., Kansas City, 


0. 

KAPLAN, M. J., Htg. Engr., Veterans Administration Con- 
struction Service, New York, N. Y. 

KELLY, E. L., Mech.-Elec’l. Engr., Federal Public Housing 
Authority, San Francisco, Calif. 

KENDRICK, A. E., Dist. Mgr., Pacific Coast Heating & 
Appliance Co., Portland, Ore. 

Kirkwoop, T. A., Sales Engr., American Radiator & Stand- 
ard Sanitary Corp., Charlotte, N. C. 

KLINE, FRANCIS L., Gas Engr., Iowa Power & Light Co., 
Des Moines, Iowa, 






Krauss, L. J., Minneapolis-Honeywell Regulator Co., M sng. 
apolis, Minn. 

LAMBERSON, L. D., Jr., Engr., Williamson Favret Fur jag 
Co., Columbus, Ohio. 

LAMBERT, Ernest, Warden King, Ltd., Toronto, nt, 
Canada. 

LEMKAU, HERBERT, Product Applica. Engr., Crane Co. Sy 
Francisco, Calif. 

LUNDBERG, O. A., Htg. Contractor, Los Angeles, Calif. 

MACNAMARA, ROGER, Sales Repr., Orlando, Fla. 

MANDELL, LEONARD, Engr., Providence, R. I. 

MARTEL, CHARLES L., Cons. Engr., Martel Engineeriny (, 
Inc., Detroit, Mich. (Reinstatement) 

MILLER, ORVILLE, JR., Sales Engr., Owens-Corning Fibergia 
Corp., Chicago, Ill. 

Moopy, W. D., Vice-Pres., Barber Plumbing Co., Inc., || ous. 
ton, Tex. 

ORAVETZ, J. A., Sheet Metal & Htg. Foreman, War Depart. 
ment Engineers, Fort Sheridan, Ill. 

Owens, D. F., Engr., Neil H. Peterson Co., San Francis: 
Calif. 

PaNakR, Davin, Engr., Air Vent. Sheet Metal, Monirea! 
Que., Canada. 

Potrer, R. E., Mech. Engr., The Austin Co., Jersey 
N. J. 

PRITCHARD, H. T., Gen. Mgr., Robert T. Purves, Ltd., To. 
ronto, Ont., Canada. 

RAMSEUR, V. D., Jr., Partner, V. D. Ramseur & Sons, Green. 
ville, S. C. (Advancement ) 

SAUNDERS, M. G., Jr., Scheduling Engr., The Bahnson ( 
Winston-Salem, N. C. 

Scott, ANGus C., Engr., Hall-Neal Furnace Co., Indianapo- 
lis, Ind. (Reinstatement) a 

ScurLock, U. M., Owner, Bill Scurlock Air Conditioning ¢ 
Heating Service Co., Kansas City, Mo. 

SHEPPARD, F. A., Vice-Pres., Mechanical Appliance & Trans. 
mission Co., Montreal, Que., Canada. 4 

SLaTTERY, P. H., Htg. & Vent. Engr., Kentucky Utilitie 
Co., Lexington, Ky. 

SmyTHE, R. C., Asst. Mgr., Vent. Dept., Macatee, Inc 
Dallas, Tex. 

Stern, R. M., Mech. Engr., McClelland & Jones and Asso- 
ciates, Seattle, Wash. 

TAPPEN, M. M., Sales Engr., Johnson Service Co., De: 
Moines, Ia. 

TayLor, M. I., Mfr’s. Agent, Bell & Gossett Co., Richmond, 
Vv 


a. 
Tuomas, F. A., Maintenance Engr., Bathurst Power é 
Paper Co., Bathurst, N. B., Canada. ; 
WEENINK, C. A., John Weenink & Sons Co., Cleveland, Ohi 
WIEGMANN, K. H., Plant Engr., Durite Plastics, Inc., Phila- 
delphia, Pa. 

Wuk, A. O., Mgr. & Partner, Wein City Plumbing & Heat- 
ing Co., Minneapolis, Minn. 

Woop, D. J., Mgr., York Corp., Cincinnati, Ohio. 

Woop, G. K., Sales Engr., Ilg Electric Ventilating Co., Cc 
lumbus, Ohio. 


Junior Members 


ALLEN, R. F., Engr., Carrier Corp., Syracuse, N. Y. 

ALLINGHAM, J. F., Student, University of Toronto, Toron' 
Ont., Canada. 

ANDERSON, E. R., Applica. Engr., B. F. Sturetvant (». 
Indianapolis, Ind. 

CocHRANE, R. L., Jr., Htg. Engr., The James Robertso! 
Co., Ltd., Toronto, Ont., Canada. 
FAKTER, MELVIN, Engr., The Austin Co., 510 N. Dearbor 

St., Chicago, Ill. 
Hooper, F. C., Student, University of Toronto, Toront 
Ont., Canada. 

JAHN, W. E., Instructor, University of Minnesota, Minne 
apolis, Minn. ; 
Mo.woy, E. J., Jr., Student, University of California, Berke 

ley, Calif. ; . 
PocuE, R. B., Mech. Engr., Samuel R. Lewis, Chicago, 1. 
Ray, J. A., Jr., Engrg. Draftsman, Ford Motor Co., Nor 

folk, Va. 
Scumipt, J. F., Student Engr., Carrier Corp., Syracus® 


| > A 
Svopopa, G. J., Lab. Engr., McQuay, Inc., Minneapolis 
Minn. 
Witper, F. B., Student, Massachusetts Institute of Tec! 
nology, Cambridge, Mass. 
WONG, K. F., Mech. Engr., P-3, Navy Yard, Pearl Har'wr. 
WRENE, N. T., Engr., Passaic, N. J. 
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AMERICAN SOCIETY of HEATING and VENTILATING ENGINEERS 


Headquarters: 51 Madisen 


Officers 


President .- ALFRED J. OFFNER C.-E. A 
ee oo. ca a tevkbaa ns de poses suns .B. M. Woops W. H 
; : M Eastwood, 
second Vice-President : % G. L. Tuve : ‘ 
tsurney, 
Treasure? J. F. CoLuins, Jr Hill. John 
secretary A. V. HvuTCHINSON Ss. Rh. Lewis 
echnical Secretary CARL H. FLINK 
Council 
spenko J. Orrner, Chairman B. M. Woonos, Vice-Chairman —naenee 
HuTcHInson, R. A. SHERMAN, years) 


Three Years: E. G. Carrier, F. W 
vo. S. WUNDERLICH 

Two Years: W. A 
N. McDONNELL 


One Year: C. M 
WINANS 


DANIELgON, H. R 


ASHLEY, L. T. Avery, L. E 


Council Committees 


ecutive C.-E 4. Winslow, Chairman; C. M 


Danielson 
B. M 


Veetings—L. T 
McDonnell 


Woods, Chairman; E. G. Carrier, LL E 


Chairman, r w 


Finance 


Avery, 


Vembership—G D>. Winans 


Wunderlich. 
Chairman; G. L. Tuve, Rh. A 


‘tandards—Ernest Szeke!l)s 


CHAPTER DELEGATES COMMITTEE 


CHAPTER DELEGATE ALTERNATE 
W. J. McKinney 
Milner Noble 
T R. Walker A. I. Brown 
£. J, Richard A. W. Edwards 
\. Teasdale A. J. Lawless 
W.H. Grant, Jr J. 8. Burke 


W. Johnson F. W. Kolb 
). 8. Locke O. J. Prentice 
B. Supple T. R. Davis 
FE. Triggs 
SL. FPurber R. B. Mason 
P.T. Ball R. E. Moore 
M. Archer Cc. W. Larson 
J.D. Flinn 
R. F. Connell F. R. Bishop 
JE. Haines B. F. McLouth 
Leo Garneau S. W. Salter 
R. B. Saxon 
H. J. Ryan W. A. Sherbrooke 
rE. P. Klages K. W. Selden, Jr 
E. T. Gessell A. B. Ullrich 
JW. James J. E. Wilhelm 
> T. Donceel F. X. Loeffler 
J.P. Fitzsimons E. G. Spall 


J.D. Kroeker 
M. C. McLennan 
R. D. Touton 


W. B. Morrison 
R. E. LeRiche 
JW. McElgin 


T. F. Rockwell! D. W. Loucks 
Fred Janssen L. M. Hook 

8. L. Evans Ralf Toensfeldt 
D.M. Milts J. A. Walsh 

Art. Theobald mr. A. Lowe 


T. Young, Jr D. R. Wilde 


A. Leser W. H. Littleford 
H.R. Limbacher C. H. Pesterfield 
Herman Seelbach, Jr 
- W. Gifford M. W. Bishop 
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Seecey., G. dD 


Ashle)s \ \ Ww 


Hutchinson, E. N 


Chairman; H R Roth M s To 


Ave., New 


Chapter 


Rotu, ERNEST SZEKELY, LD 


H. E 
k Panl 


Carpenter 
Guide Publication 
Dil, Cc. F 
M. Wallace 


Publication 
years) ; 


Seeley, 


Shermar (jray 
CHAPTER 

ATLANTA 

CENTRAL NEw Yor«K 


CENTRAL OHIO 
CINCINNATI 
CONNECTICUT 
DELTA 

GOLDEN GATE 
ILLINOIS 

INDIANA 

IOWA 

KANSAS CITY 
MANITOBA 
MASSACHUSETTS 
MEMPHIS 
MICHIGAN 
MINNESOTA 
MONTREAL 
NEBRASKA 

New YORK 

NORTH CAROLINA 
NorTtTH TEXAS 
NORTHERN OHIO 
OKLAHOMA 
ONTARIO 

OREGON 

PacIFic NORTH WEST 
PHILADELPHIA 
PITTSBURGH 

RockY MOUNTAIN 
St. Louis 

Soutu Texas 
SOUTHERN CALIFORNIA 
UTAH 
WasHinoTton, D. C 
WESTERN MICHIGAN 
WesTERN NEw York 
WISCONSIN 


York 10, N. Y. 


Chairman ; 
Carrier. 
Fleisher, H. P 
Harding, H. M 


McIntire, F. B 


Stafford 


Constitution and By; 


Driseoll, BK. © 


Goff (three 


G. L 
Flink, Cyril Tasker 


Technical 
Heibel, 

Cooperate Othe, 
Chairman 





AShiand 4-0291) 


Homer 
Dibble, S. H 


Hart, ©¢ 
W. T. Jones, D. D 


hiowleys 


idvancemeut oe H B 
years) 


Crosby (fwo 


Gant, F 


and A. © 


Advisory Council 


Addams, M. |! 
Downs 


Blankin 


W. H. Driscoll, E. O 
E. Giesecke, E. Holt 
V. Haynes, E. Vernon 
Kimball, G. L. Larsor 


Willard 


Special Committees 


Hotchkiss, Chairman 
E 


R. Queer (three 


Fr. C. Melntosh, Chairman I lL. Adame 
B. Gamble > s Koehler \ KK Madder 
F. Tavior 

Lawes: W. T. Jones, Chairman Ss. H. Downs 


iward Kh M 


I Rockwell, Chair 


B. H. Jennings, A. |} 
CC. P. Yaglou, Cyril 
Heibel, Chairman (one 


years) 


Tuve 


Woods 
Eastwood, F. E 


year) J.C 


Chairman 


Professional Societies M. ¢ 


Chairman k Hi 
p (jiesecke 


ian; R. C. Cross, R. & 


Newton, G. H, Tuttle 


Tasker, Ex-Officto 


Fitts (fwo 
L. T. Avery, W E 


>. Giannin 


Buenger. H. O. Croft, J. D. Falve, E. W 
W. H. Old, T. T. Tucker 
NOMINATING COMMITTEE 


REPRESENTATIVE 
L. F. Kent 
W. H. Carrier 
H. R. Allonier 
A. W. Edwards 
H. E. Adams 
W. H. Grant, Jr 
0. W. Johnson 
J. 8. Locke 
G. B. Supple 
F. E. Triggs 
D. M. Allen 
F. T. Ball 
Cc. W. Larson 


kt. F. Connell! 

F. W. Legler 
Leo Garneau 

rn. B. Saxon 

H. J. Ryan 

F. E. P. Klages 
E. T. Gesse!l! 

D. L. Taze 

G. T. Donceel 
V. J. Jenkinson 
E. C. Willey 
R. E. LeRiche 
H. B. Hedges 
E. H. Riesmeyer. Jr 
Fred Janssen 
Ralf Toensfeldt 
D. M. Mills 
Art. Theobald 
J.T. Young. Jr 
Fr’. A. Leser 

Cc. H. Pesterfieid 
S. W. Strouse 
M. W. Bishop 


ALTERNATE 
T. T. Tucker 
J. W. Stevens 
J.D. Slemmons 
FE. J. Richard 
J. H. Smart 
J. 5S. Burke 
F. W. Kolb 
O. J. Prentice 
Ferdinand Jehle 


P. C. Leffel 
R. E. Moore 
D. M. Archer 


F. R. Bishop 


S. W. Salter 

W. A. Sherbrooke 
K. W. Selden, Jr 
A. B. Ullrich 

R. L. Byers 

F. X. Loeffler 

D. A. Stott 

W. J. Widmer 

M. C. McLennan 
Edwin Elliot 

B. B. Reilly 

L. M. Hook 

B. L. Evans 

J. A. Walsh 

Rk. A. Lowe 

D. RN. Wilde 

W. H. Littleford 
H. R. Limbacher 
Roswell Farnham 
E. W. Gifford 











Committee on Research 


ASHVE Research Laboratory: 7218 Euclid Ave., Cleveland 3, .0. 
(Tel.: EXpress 6161) 


URDAHL, Vice-Chairman: 


L. P. SAUNDERS, Chairman; T. H. 
FIELDNER, E.wr-Ofiio 


CyriL TASKER, Director of Research; A. ¢ 


Three years: L. N. Hunter, C. O. Mackey, R. DL. Maptson, L. G 
MILLEK, bh. bt’, SAUNDERS 
Gorr, F. W 


Two yvears: R. M. Conner, JOHN A 


R. K. THULMAN, W. E. ZIeser 
One year: C. M. Asutey, F. FE. Giesecke, F.C. McIntrosn, G. L 
Tuve, T. H. UrRDAHL 


P’, SAUNDERS, Chairman ; 


Executive Committee: L 
Tuve, W ZieBCR. 


Vice-Chairman ; L. N. Hunter, G. L 


Officers of Local Chapters 


Headquarters, Atlanta, Ga. Meets 
McKinney, Rm, 714, 101 Marietta 
King McCain, 615 Trust Co 


Atlanta: Organized, 1937 
First Monday. President, W. J. 
St. Bldg., Atlanta 3. Secretary, H 
of Georgia Bldg 


Central New York: Organized, 1944 Headquarters, Syracuse 
N. Y. President, C. F. Woese, 1001 Burnet Ave., Syracuse 3. Sec- 


retary, Margaret M. Ingels, 300 S. Geddes St... Syracuse 1 


Organized, 1944 Headquarters, Columbus, Ohio 
President, H. R. Allonier, 101 N. High St 
7, Colum 


Myler, Jr., P. O. Box 267, 


Central Ohio: 
Meets, Third Monday. 
Columbus 15. Secretary, W. M 
bus 16 


1932. Headquarters, Cincinnati, Ohio 
Meets, Second Tuesday. President, A. W. Edwards, Rm. 307, 626 
Broadway, Cincinnati 2. Secretary, M. FE. Mathewson, 1211 En- 
quirer Bidg., Cincinnati 2 


Cincinnati: Organized, 


Connecticut: Organized, 1940 Headquarters, New Haven 
Conn. President, P. D. Bemis, 36 Pearl St., Hartford Secre- 
tary, Winfield Roeder, 405 Temple St... New Haven. 

Delta: Organized, 1939. Headquarters, New Orleans, La. Meets 


President, W. P. Oster, 410 Camp St., New 


Second Tuesday. 
New Orleans, % 


Orleans 12. Secretary, F. G. Burns, 317 Baronne St 


Golden Gate: Organized, 1937. Headquarters, San Francisco, 
Calif. Meets, First Wednesday. President, James Gayner, 624 
Hearst Bldg., San Francisco Secretary, H. V. Hickman, 1129 
Folsom St., San Francisco |! 


Winois: Organized, 1906 Headquarters, Chicago, Il Meets 
Second Monday. President. Oliver J. Prentice, 450 E. Ohio St., 
Chicago 11. Secretary, C. M. Burnam, Jr., Room 1605, 6. N. Mich- 


igan Ave., Chicago 2 


Organized, 1943. Headquarters, Indianapolis, Ind 
President. T. R. Davis, 805 K. P. Bidg 
Jordan, 311 E. South St., Indian 


Indiana: 
Meets, Fourth Friday 
Indianapolis 4. Secretary, FP. R 
apolis 


lowa: Organized, 1940. Headquarters, Des Moines, la. Meets, 
Second Tuesday. President, B. E. Landes, 1603 47th St., Des 
Moines 10. Secretary, C. A. Wheeler, 511 Fifth Ave... Des Moines 


Kansas City: Organized, 1917. Headquarters, Kansas City, Mo 
Meets, First Monday. President, §. L. Furber, 7429 Forest Ave., 
Kansas City 5. Secretary, H. E. Gould, 1800 Baltimore, Kansas 
City 8. 


Manitoba: Organized, 1935. 
Canada. Meets, Third Thursday 
St., Winnipeg. Secretary. ID. 8S 
Winnipeg. , 


Headquarters, Winnipeg, Man., 
President, F. T. Ball, 324 Main 
Swain, 1186 Downing St 


Massachusetts: Organized, 1912. Headquarters, Boston, Mass 
Meets, Third Tuesday. President, D. M. Archer, 143 Federal St., 
Boston 10. Secretary, A. Ehrenzeller, 23 Parklawn Rd., Boston 32. 


Memphis: Organized, 1944. Headquarters, Memphis, Tenn 
Meets, First Monday. President, T . O'Brien, 1030 Exchange 
Bldg.. Memphis. Secretary, A. T. Bevil, 1521 Waverly Ave.., 
Memphis 6. 


Michigan: Organized, 1916. Headquarters, Detroit, Mich. 
Meets, First Monday after 10th of month. President, F. R. Bishop, 
8011 Dexter Blvd., Detroit 6. Secretary, L. A. Burch, 78 Amherst 
Rd., Pleasant Ridge, Royal Oak. 


Minnesota: Organized, 1918. 
Meets, First Monday. President, J. E. 
S., Minneapolis 8. Secretary, ©. L. Lilja, 5000 16th Ave., 


apolis 7. 


Headquarters, Minneapolis, Minn 
2. Haines, 2747 Fourth Ave., 
S., Minne- 


HUTCHINSON, 


T. H. URDAHL, 


Headquarters, Montreal 
President, A. B. Madde: 
Salter, 91 Se 


Montreal: Organized, 1936. 
Canada. Meets, Third Monday. 
Beaver Hall Sq., Montreal, Que. Secretary, S. W 
Birks Bldg.. Montreal. 


Organized, 1940. Omaha 


Nebraska: Headquarters, 


Meets, Second Tuesday. President, H. Y. Kleinkauf. 514 8S 
St., Omaha 8&8 Secretary, Verne Simmonds, 241 Var ~ 
Omaha 11 

New York: Organized, 1911. Headquarters, New York 


A. Sherbrooke, 114 ! 


Meets, Third Monday. President, W 
Flink, Room 3000 


St.. New York 6. Secretary, Carl H 
ison Ave., New York 10 


Headquarters, Durhan 
j Sullivan. J: 
Brown, 602 Re 


North Carolina: Organized, 1959 
Meets, Quarterly. Acting President, 
S. Green St., Greensboro. Secretary, M. ID 
Bldg., Winston-Salem 


Organized, 193s Headquarters Lallas 
President, E Stern, 701 Burt 
3517 Oak Lawn Ave I 


North Texas: 
Meets, Third Monday 
Dallas 1. Secretary, B. S. Foss, Jr 


Organized, 1916 Headquarters Cle 
Ohio Meets, Second Monday President, J. E. Wilhelr 
Euclid Ave., Cleveland 15. Secretary, D. FE. Mannen, Jr 
Silsby Rd., University Heights 


Northern Ohio: 


Headquarters, Oklahoma 
resident, G. T. Doncee!l 
Secretary 


Oklahoma: Organized, 1935 
Okla. Meets, Second Monday 
homa Natural Gas Co., Oklahoma City 
Frankfurt, 519 Apco Tower, Oklahoma City 


Headquarters, Toronto, Ont.. ( 


Ontario: Organized, 1922 
117 Pet s 


Meets, First Monday President, V. J. Jenkinson 

Toronto 2B. Secretary, H. R. Roth, 57 Bloor St \“ » 
Ont 

Oregon: Organized, 1939. Headquarters, Portland, Ure 
Thursday after First Tuesday. President, F. F. Urba: 

S. W. Burlingame Ave., Portland Secretary, FE. R. Lake 

N. W. Glisan St Portiand 9% 

Pacific Northwest: Organized 1928 Headquarters, S« 
Wash. Meets. Second Tuesday. President, R. E. Le Riche, ¢ 
wth S. W Seattle 6. Secretary, C Finn, 702 Lloyd Hide 


Seattle 1 


Philadelp} 
Touton, Nint 
Kuzzard 3s 


Philadeiphia: (Organized, 1916. Headquarters 
Thursday President, R. DD 


Meets, Second 
Columbia Ave., Philadelphia Secretary, F. H 
Broad St.. Philadelphia 7 


Headquarters, Pittsburg) 
: 2 an 


Organized, 1919 
Nass, 527 First A 


Pittsburgh: 
President, A 


Meets, Second Monday 


Pittsburgh 19. Secretary, E. H. Riesmeyer, Jr., 231 Waters 
Pittsburgh 22 
Rocky Mountain: Organized, 1944. Headquarters, Denver 


President, 4 Adams, P. O. Box 


Meets, First Wednesday I 
J. Johnson, 1010 17th St 


Denver 1. Secretary, Denve 
St. Louis: Organized, 1918 Headquarters, St Lou 
Meets, First Tuesday. President, B. C. Simons, 4030 Chats s 


Louis 10. Secretary, W. A. Russell, 7918 Kingsbury Blvd., © 
5, Mo 


Organized, 1938 Headquarters, Houstor 
President, B. P. Fisher, P. O. Box 92 
Houston 6 


South Texas: 
Meets, Third Friday 
ton 1. Secretary, C. C. Quin, 809 Stuart Ave., 


Headquarters, | 
President, Art T 
Farr, 2615 Souths 


California: Organized, 1930 
Angeles, Calif. Meets, Second Wednesday 
bald, 116% 8. Kings Rd. Secretary, R. 8S 
Dr., Los Angeles 43 


Southern 


Utah: Organized, 1944. Headquarters, Salt Lake City 
Meets, First Wednesday. President, J. T. Young, Jr., Box 
Ogden. Secretary, E. J. Watts, 2485 Douglas St., Salt Lake 


Organized, 1946. Headquarters, Norfolk, Va 
Thomas, 819 Westover Ave., Norfolk 7 Sect 
Norfolk 2 


Virginia: 
dent, R. C 
J. F. Reynolds, Gatling and Marble Ave. 


Headquarters, Washine 
President, L. B. N 
.. Stewar 


Washington, D. C.: Organized, 1935 
ton, D. C. Meets, Second Wednesday. 
1100 it St.. N. W.,. Washington. Secretary, J. N 
32nd PL, N. W., Washington 15. 


Headquarters 
President, J. W 
211 Smit 


Michigan: Organized, 1931 
Meets, Second Monday 
Secretary, K. E. Robinson 


Western 
Rapids, Mich 


Route 5, Box 498, Lansing. 
Ave., Lansing 10 


Organized, 1919. Headquarters, Bulla 
President, Herman Seelba: . 
Weber, 443 De var 


Western New York: 
N. Y. Meets, Second Monday. 
45 Allen St., Buffalo 2. Secretary, F. J 
Ave., Buffalo 4 


Organized, 1922. Headquarters, Milwaukee. W* 
President, E. W. Gifford, 611 N. HProae 
Kluge, 1817 S. 66th = 


Wisconsin: 
Meets, Third Monday. 
way, Milwaukee 2. Secretary. B. M. 
Milwaukee 14 
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EQUIPMENT DEVELOPMENTS 


For your convenience in obtaining more information about 
any of this equipment, gee coupon on this page. Add the 
new products and companies listed here to your Directory 
Section which you received in your January 1946 Heating, 
Piping & Air Conditioning and thus keep your records of 
sources of supply up to date throughout the year. Single 
asterisk indicates equipment not listed in Directory Section; 
double asterisk equipment and manufacturer not listed. 





Aircraft Heater for Radiant Heating, 
Ventilating, and De-Icing Systems 

No. 3166—Surface Combustion Corp., 2375 Dorr St., 
Toledo 1, Ohio, has announced new uses for the com- 
pany’s line of “Janitrol” aircraft heaters in connection 
with complete, year-around air conditioning of air- 
plane cabins and for de-icing systems. 

According to the heater manufacturer, the new 
Douglas DC-6 airliner, now coming off the production 
lines, has a cooling system for warm weather and a 
combination radiant heating and ventilating system 





As shown in the above illustration, 


for cold weather. 
a supply duct running the length of the cabin under 
the center aisle carries fresh air and heat from the 
combustion heater, which are blended at a maximum 
temperature of 85 F. Branch ducts carry the warm air 


to side panels at every seating section. The cabin 
floor plates form the top of the ducts and thus pro- 
vide warm panel sections. The branch ducts carry the 
heat to panels between the outer skin and the cabin 
and, for ventilation, the tempered air is discharged 
from the side panels at a point just below the hat 
racks in the cabin. The air leaves the cabin through 
grilled openings in the side walls near the floor of 
each outside seat. Cooled air is distributed through 
the same system in warm weather, and on sleeper 
planes, a special duct system is used to discharge 
overboard the spent air from each upper and lower 
berth. 

The aircraft heater operates only when air from the 
supercharger is at a temperature insufficient to heat 
the cabin. The same heater also supplies heat for de- 
icing the windshield and for the cockpit, and a damper 
system and automatic controls provide means for re- 
circulating 50 per cent of the cabin air. 

A new feature on this plane is the use of three sim- 
ilar heaters, one located in each wing and one in the 
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rear of the fuselage, for de-icirg. They are designed 
for either ram air operation or in conjunction with the 
cabin superchargers. A duct carries hot air from the 
combustion heater along each wing with air entering 
a plerum at several points. This plenum is formed by) 
a vertical web. Hot air is forced out through a hori- 
zcntal slot in the inner skin, against the inside of the 
o1ter surface being anti-iced. After serving its pur- 
pose, the air is exhausted through ports in the wing 
surface. Empennage ice prevention is accomplished 
in a similar manner. 


Grease Filter 

No. 3167—A new grease filter designed specifically 
to combat fires in restaurants and taverns has been 
developed by Research Products Corp., 1015 E. Wash- 
ington St., Madison 3, Wis. 

The filter is an all metal washable type. Sheets of 
aluminum alloy foil are cut with a series of slits and 
are then expanded. Twenty layers of the foil are cut 
with a progressively larger pattern and are placed 
together to form a honeycomb design which is said to 
be 98 per cent efficient in removing entrained grease 
from ventilation exhaust systems of kitchens, galleys, 
etc. 


Heating, Piping & Air Conditioning, 
6 N. Michigan Ave., Chicago 2, II. 
Please ask the manufacturers to send me more 
information about the equipment mentioned under 
the following reference numbers in Equipment De- 
velopments and Recent Trade Literature. 


(Circle each number in which you are interested) 


[7-46] 


41g6 S167 3168 3169 3P70 S171 S172 BITS S174 3175 
3176 S177 S178 3179 3180 3181 3182 SIRS 3184 3155 
3186 3187 3188 3189 3190 3191 3192 319% S194 3195 
3196 3197 3198 3199 8200 3201 

6204 6205 6206 6207 6208 6209 6210 6211 6212 6213 
6214 G215 6236 G217 6218 6216 6220 6221 6222 62232 
6224 6225 6226 6227 6228 6229 4230 6231 6222 6233 
6234 6235 S236 6237 G28 
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Apsco FLOW METERS 
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| New Type Double 
Glazed Window 


| the glass plates in 
| position. The entire 






No. 3168—Development of a new type, double-g!: ze 
window insulating unit known as “Twindow” has | ¢¢, 
announced by the Pittsburgh Plate Glass Co., 63) 
Duquesne Way, Pittsburgh 22, Pa. 

These integral insulating units of two or 
plates of glass en- 
closing a ™% in. or 
% in. hermetically 
sealed air space fea- 
ture the use of hol- 
low aluminum tubing 
to separate and hold 


















unit is framed with a 
light-gauge stainless 
steel channel with 
the channel legs ex- 
tending %¢ in. inward 
on the surface of the 
glass from the base 
around its periphery 
to give protection 
during _ installation 
and use. 

The units are said 
to constitute one of 
the most efficient 
thermal and dust insulation units yet developed a: 
to virtually prevent condensation. 

The air in the space between the plates of glass 


















































held at atmospheric pressure and is dehydrated initial- I bod 
ly by means of a drying agent within the aluminum less 
spacer tubing which has access to the air spacefdim 
through holes adjacent to the internal corners. ThisMof i 
is said to provide a hermetically perfect seal. Th ( 
drying agent or desiccant remains in the unit a! 
provides added insurance against vapor diffusion a: Acti 
helps considerably in meeting more than norma! at- Ads 
mospheric changes. Clear polished plate glass is use N 
in construction of the standard unit. In addition, how-qq "4 
ever, units can be fabricated with special glasses ugg" 
meet practically all needs. N.Y 
Specially developed production processes make i cond 
possible to provide units in a wide range of sizes 01 
any combination of straight edges. These units in- - 
clude the standard double glazing as well as the speqg” * 
cial triple, quadruple, and multiple glazed panels Here 
is also possible to produce certain simple cylindrical ™®™ 
bends within definite limitations. med 
imit 
Low Side Cooling Unit ng, 
No. 3169—A new vertical, low side cooling unit ha ulat 
been added to the line of “Typhoon” self-contained 4 aave 
conditioning units manufactured by the Ice-Air Con » d 
rage 









ditioning Co., 794-6 Union St., Brooklyn 15, N. Y. 

Made with two coil sizes and two sizes of fan m 
tors (3 and 5 ton), the unit is designed for use as 
central plant or in a unit system with any type com 
pressor-condenser unit. The insulated cabinet is ° 
in. wide, 40 in. deep, and 57 in. high. The remova! 
front panel permits accessibility to the filters, expa! 
sion valve, coil, motor, and blower. 
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} reheaters for heating and ventilating systems. 





Hot Water Flow Control Valve 

No. 3170—The No. 522 regulator has been designed | 
by The Fulton Sylphon Co., Box 400, Knoxville 4, 
Tenn., to control hot water flow to individual con- 
cealed type radiators or convectors or to hot water 





Furnished with union ends for 1% in. standard pipe, 
the unit may be used 
for any 20 deg tem- 
perature range be- 
tween 40 and 120 F. 
The normal tempera- 
ture differential for 
the full valve travel 
is 8 deg and the max- 
jmum pressure drop 
across the valve is 10 
psi. The unit is designed for 80 psi maximum static 
water pressure. | 

It is furnished with a monel wire strainer at the 
inlet connection, a bakelite adjustment knob, steel | 
unions, and other parts of brass or copper. 


§mall Steam Trap 
No. 3171—Sarco Co., Inc., 475 Fifth Ave., New York 





Wake EXTRA Sates 
and Profits 
Summer... 


Install THERMOSTATIC HEAT 
CONTROL on all your present Oil Burning 
Space Heaters! 












17, N. , has announced the addition of a small ther- This new “Sales Package” can be installed on an) oil 
mostatic steam trap (No. 10) to the company’s line of burning space heater using any A-P Constant Level Oil 
steam specialties. Control made since 1938. This means extra sales to 

Developed for use on instrument sterilizers, water most of the customers to whom you sold heaters since 
stills, plate warmers, and other small steam heated 1939, for they will all welcome the added convenience, 
equipment, the unit can also be used as a compact, luxury and oil Saving advantages of Aut mali Temper- 
high pressure thermostatic air vent. It is equipped ature Control — steady room comfort at the touch of 
with a helically corrugated bronze bellows, a brass a thermostat dial. 


body, and a renewable valve head and seat of stain- 
less steel. Maximum operating pressure is 100 psi and 
dimensions are 25% in. high and 1 in. center to face 
A-P Model 240-ED 


of inlet. The weight is 13 oz and connection sizes are Scot Goal Gia. 
\, or 3% in. ips. lator Conversion Set 


Activated Carbon Odor 
Adsorption Panels 

No. 3172—“Dorex” type G activated carbon, odor EASY TO INSTALL... 
adsorption panels have been developed by W. B. Con- Se pennenn Oe 


cludes: Electric Conversion 





nor Engineering Corp., 114 E. 32nd St., New York 16, Top, Wall Thermostat, Trons- 
N. Y., for use in air conditioning systems and package former, Wire, ‘Staples end on 10? 
es a ‘ full instructions. c CONVERS! sg ATER + ° 
conditioners where space is at a premium. + mount BLECTEI Ow On THE 
“ae ' ns 
One of the many uses for these panels is in the air on Tae MANA ~ woot Lo. 
conditioning systems connect 19 stat. s 








AND WALL-MOUNTED Team 


AND ANY VAPORIZING BURNER HEATER IS READY Foe 
AUTOMATIC TEMPERATURE REGULATION 


of railroad cars. 
Heretofore, says the 
manufacturer, pow- 
er, weight and space 
limitations for cool- 
ing, heating and cir- 
culating apparatus 
have restricted the 
air design for the av- © 
erage railroad car, |) 
with an occupancy 
up to 80 passengers, 
to between 2000 and 
2400 cfm total air de- 
livery, out of which 
nly 25 per cent is 
outdoor makeup. The 
remaining 75 per 


AUTOMATIC PRODUCTS COMPANY 


2460 NORTH THIRTY-SECOND STREET, MILWAUKEE 10, WISCONSIN 


| DEPENDABLE 
| Onl Controls 


OESIGNED TO ELIMINATE SERVICING 
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ast CHOICE OF AMERICA’s 
t 4 


STOKERS 


In selecting the stoker line you want to sell, 
give yourself the competitive advantage of 
Freeman's established leadership . . . strengthen 
your own business with the same vital assets 
which have helped make Freeman strong. Get 
the facts now. See how Freeman offers you a 
complete line up to 1200 pounds per hour 
capacity . . . sound engineering backed by re- 
search and testing . . . years of experience dating 
back to the pioneer days of the industry . . . the 
security and protection of a financially strong 
manufacturer who will always be in the stoker 
business to serve you . . . the unequalled as- 
sistance and cooperation of the foremost plumb- 
ing and heating distributors in the country . . . 
aggressive promotion, including an expanding 
program of national advertising and dealer helps! 


gnemost WEATING ENGINEERS 
VY ae _ 


FREEMAN STOKER DIVISION 
ILLINOIS IRON & BOLT CO. 


918 S. MICHIGAN AVE., CHICAGO 5, ILLINOIS 
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cent is constantly recirculated and when a car is 
this air picks up and accumulates odors from sn 
food, and drink—even from passengers themselves. 


In the usual railroad car installation of these pa) e|s 


one half of the recirculated air is converted to “fr 
air, which, when added to the outdoor air, means 
each passenger receives 23 cfm of “fresh” ventila 
air instead of 9 cfm, and odors are said to be 
below the point of human perception. 

Panel units consist of lightweight metal fr: 
housing a battery of perforated tubes containing 
cially treated activated carbon. 


Self-Contained 
Register Grille 


No. 3173*—Development of a self-contained, auto. 
matic register grille known as the “Grad-U-Flow” 
register for warm air systems has been announced }y 
the Minneapolis-Honeywell Regulator Co., 2604 4th 
Ave., S., Minneapolis 8, Minn. 

The device requires no electrical or mecha: 
power other than . tiie oa 
that which it gen- Oem meee i) 
erates itself through | ) 
temperature changes §4)||| | Eas 
and it is no larger i 
than the convention- 
al warm air outlet. 
Although the selling price has not been establish« 
it is expected that the new grille will cost little mor 
than previous means of warm air distribution and 
according to the manufacturer, will offer the adva: 
tage of individual room temperature control. 

The unit consists primarily of a remote temperatur 
bulb, a bellows, and a lever which positions the damp- 
ers to maintain the required temperature. In opera 
tion the bulb, which is mounted under a cover on t! 
front of the grille, reacts to changes in temperature 
of the induced air from the room and causes the bel- 
lows to either expand or contract. A system of lever: 
attached to the bellows opens or closes the damper: 
in direct response to room temperatures. The contr 
setting is actually a screw mechanism which alters 
the balance point of the levers. 

The outward appearance of the grille is similar t 
the air register which the company announced la: 
year, the only difference being the cover for the tem- 
perature bulb and the temperature selector. The grille 
face is curved and also comes equipped with turning 
vanes. 

















Manufacturer of Heating 
Specialties Expands 

No. 3174—The Hoffman Specialty Co., 1001 York St. 
Indianapolis 7, Ind., is embarking on a program of e\ 
pansion in anticipation of an unprecedented deman¢ 
for heating equipment and accessories over the nex 
five years. 

This was disclosed by Paul G. Hoffman, chairman ‘ 
the board, following a general meeting of compar! 


| executives in Chicago. As a first step in this progra® 
| the company recently added a broad line of heati! 
| controls to the products it distributes and the add 
| tion of several other new products is planned. 
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Hermetically Sealed 
Snap Action Thermostat 

No. 3175—The Spencer Thermostat Co., 34 Forest 
st.. Attleboro, Mass., has announced a new hermeti- 
cally sealed snap action thermostat, “C-4910,” for tem- 
perature regulation or high limit alarms in refrigera- 
tion or other cooling or heating applications. 

These fixed temperature, nonadjustable thermostats 
are for use in such 
ap plications as 
frozen food cabinets, 
pottle dispensers, re- 
frigerated show | 
eases, and walk-in @ 
coolers, as well as in @ 
heating applications 2 
requiring a hermeti- 3 
cally sealed snap ac- 
tion thermostat. 


They are actuated 
by the company’s 
snap acting dise 
mounted in thermal 
contact with the 
sealed housing, and 
are said to operate in 
any position and are unaffected by ordinary vibration. 

Minimum temperature setting is -10 F; maximum 
standard temperature setting 120 F. Minimum cooling 
temperature differential, with contacts closing on 
temperature rise, is 8 F. Minimum heating tempera- 
ture differential, with contacts opening on tempera- 
ture rise, is 10 F. Higher settings and wider differ- 
entials can be specified. They are available in the 
following electrical ratings for a-c or d-c application: 
115-230 volts a-c, 10 amp, ‘2 hp; 125 volts d-c, 1 amp. 





Steam Generator for 
Oil or Gas Firing 

No. 3176—The “Amesteam” generator, manufac- 
tured by Ames Iron Works, Division of Pierce Butler 
Radiator Corp., Oswego, N. Y., has been completely 
redesigned and improved. 

The present unit is the outgrowth of considerable 
experience during the war, when the company manu- 
factured nearly 3000 steam generators for the armed 
forees. It is now available for operation with liquid 
fuel ranging from gasoline to No. 6 oil, and with either 
natural or manufactured gas. Standard sizes are 
from 10 to 300 hp with pressures from 15 to 200 psi. 
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EAS y -F LO brazing- 








At right, above, 
yew see the 
formed tubes, 
flanges and rings 
of EASY-FLO wire. 
Operator sitips 
EASY-FLO rings on 
tube ends, inserts 
ends in flange, 
laces assembly 
nm fixture and ap- 
plies Handy Fivux. 
While she does 
this another as- 
sembly in the in- 
duction coil (cen- 
ter) is brazed. At 
left is @ third fix- 
ture with finished 
assembly. With 
three fixtures 
she turns ovt « 
stream of 
reliably brazed 
heaters. 














GET FULL EASY-FLO FACTS 









Photo comrtesy of 
Edwin L. Wregend Co 
Prstsburgh, Pa 


The fast, low-cost 


way to make 
WATER-TIGHT joints 


For making water-tight metal joints 
on a commercial basis, brazing with 
the low-temperature silver alloy 
EASY-FLO is your answer on a wide 
range of jobs. And here are th? 
two main reasons why: |.—EASY- 
FLO brazing consistently makes 
joints that are just as water-tight 
and just as strong and lasting as 
solid metal. 2.—EASY-FLO brazing 
lends itself readily to simple produc- 
tion methods through which ORDI- 
NARY LABOR can reliably turn out 
these strong, water-tight joints at 
FAST RATES—all of which assures 
LOW COSTS. 


One good example comes from 
the Edwin L. Wiegand Co. of Pitts- 
burgh—the EASY-FLO brazing of 
their widely used CHROMALOX 
Immersion Heaters. Wiegand en- 
gineers worked out the simple pro- 
cedure illustrated, for brazing the 
formed copper tubes to the cop- 
per-clad steel flanges which pro- 
duces the required 100°, water- 
tight joints with speed, reliability 
and economy. 


IN BULLETIN 12-A 
It explains exactly what this alloy does and 
why. Also tells you where and how you 
can profitably put EASY-FLO to work on 
your own metal joining. Write for a copy 
today. 


HANDY & HARMAN 


82 FULTON ST., 


NEW YORK 7, N. Y. 


Agents in Principal Cities 














EASIER SELLING... 
LESS SERVICE... LONGER LIFE , Pa 
SATISFIED CUSTOMERS -THROUGH Mechanical Superiority 
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More PROFIT per DOLLAR 
and per HOUR INVESTED 


Most dealers or distributors know the poten- 
tialities of the stoker market. The question 
now is: Which make of stoker? 


An investigation along the lines of mechan- 
ical superiority will be profitable. Mechanical 
superiority means easier selling .. . less serv- 
ice... longer life ... and the extra sales that 
follow from consumer satisfaction. 


You'll find many mechanical features on 
Link-Belt stokers — developed from labora- 
tory research and vast experience on engi- 
neering — that are exclusive. We'll be glad 
to tell you in detail what they are and why 
they are better. This goes not only for the 
Link-Belt Domestic bituminous (shown in 
the installation picture), but for the complete 
line of bituminous and anthracite stokers 
for domestic, commercial and _ industrial 
applications. 


LINK-BELT COMPANY 01.20 


Stoker Division 


2410 W. 18th St. Chicago 8, Illinois 


LINK <G)- BELT s ower Fle, 
" STOKERS 


Magic Flame © 
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| enters the gas chamber 
' and comes in contact with 








Regular equipment includes a return to boiler s\; 
tem including condensate tank, float type make-\p 
water valve, and feedwater pump and valve. Stand: rq 
equipment includes necessary appurtenances so t) at 
in order to operate the unit, it is necessary only 
connect steam, water, fuel, and electric iines. Accord 
ing to the manufacturer, no special foundation is re. 
quired, and the only stack necessary is a vent fron 
the boiler outlet to the atmosphere. The boiler s) 
furnace, and tubes are built to ASME standa 
Shown here is a 150 hp unit designed for firing wit! 
heavy oil. 


New Dewpoint Recorder for Gases 


No. 3177*—A new dewpoint recorder designed to 
determine automatically and continuously the amount 
of moisture in a gas has been announced by the Gen. 
eral Electric Co., 1 River Rd., Schenectady 5, N. Y. 

The new instrument is intended for applications 
where the moisture con- 
tent of atmospheres and 
gases must be measured or 
controlled, such as in 
checking furnace atmos- 
spheres, testing city gas, 
or determining the humid- 
ity of gases used in fac- 
tory production processes. 
This dewpoint recorder is 
a combination of heater, 
refrigerator, mirror and 
gas chamber. The test gas 


a metal mirror. The re- 
frigerator and heater cool 
or heat the mirror until a 
temperature is attained at 
which moisture in the gas 
forms dew on the mirror. 
A photoelectric eye 
watches the mirror, and 
the mirror temperature is 
recorded on a graph or 
chart the moment dew 
forms. Working in coordi- 
nation, the refrigerator ~ 
and heater hold this dewpoint temperature within : 
tolerance of 2 deg so that a continuous reading on the 
chart is achieved. The dewpoint temperature that is 
recorded can then be converted into the moisture 
content of the gas if desired. The unit can be arranged 
so that it will flash or sound a warning when moisture 
in the gas reaches too high or too low a level, or con 
trol other equipment which will dehumidify or add 
moisture to the gas. 





Diaphragm Control Valve 

No. 3178—A line of diaphragm control valves, in 
sizes from 4, to 1 in., is offered by Hammel-Dah! (o. 
243 Richmond St., Providence 3, R. L. 

Available in either 304 or 316 stainless steel, or 
other special corrosion resistant alloys, these valves 
feature a single body casting for each size. The body 
construction is rated at 600 psi maximum working 
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pressure at 750 F. The use of split flanges gives a 
Van Stone type of joint for ASA pressure ratings of 
150, 300, or 600 psi. Face-to-face dimensions are in 
accordance with ASA standards and two-ply, neoprene 
diaphragms are used. The standard air pressure oper- 
ating range is 2 to 15 psi, though other ranges are 
available. For high temperature service airfin bonnets 
may be obtained. 

According to the manufacturer, the use of split 
flange construction eliminates the usual difficulties in 
obtaining sound castings in these alloys and also per- 
mits valves to be changed from point to point for use 
at different pressures by merely replacing the remov- 
able flanges. 


Relief Valve for Fuel 
And Hydraulic Lines 

No. 3179—The Aerotec Co., White Plains, N. Y., has 
designed a new pressure relief valve for maintaining 
a predetermined pressure in fuel and hydraulic lines. 

The valve can be set to the desired pressure, at any 
time, without inter- 
rupting its operation, 
by means of an out- 
side adjusting screw. 
This is said to elim- 
inate the necessity 
for disconnecting 
either inlet or outlet 
and makes possible 
inspection of the en- 
tire valve assembly without disconnecting it from the 
main line. These new valves are available for pres- 








sures ranging from 5 to 100 psi in units having indi- 
vidual ranges of approximately 15 psi. 

The inlet and outlet are in a straight line and over- 
all dimensions are: length 2% in., width 7% in., height 
2 in. 

Selector Valves 

No. 3180**—Hydro-Aire, Inc., 626 N. Robertson 
Blvd., Los Angeles, Calif. has recently designed and 
is now manufacturing a series of industrial two-way, 
three-way, and four-way selector valves. 

These valves are said to be capable of handling 
flows up to 2500 gph 
with negligible pres- 
sure drop. Sizes 
range from %% to 1% 
in. Units incorporate 
patented sealing 
methods which are 
also used in aircraft 
fuel valves. Accord- 
ing to the manufac- 
turer some of the 
features of these 
valves include: (1) 
extremely light 
weight, (2) low operating torque, (3) not affected by 
back pressures, (4) suitable for use at temperatures 
ranging from —65 F to 200 F, and (5) can be used for 
any type of liquid. 

The valves can be positioned at 200 psi and will 
withstand operating pressures of 1000 psi. Units can 
also be supplied in small sizes for use in compressed 
air lines. Shown here is the four-way selector valve. 











mote control (Figure 1). 


entering the radiators. 


steady heat and modulated even distribution. 





TALLMADGE ZONED CONTROLLED 
HEATING SYSTEMS 


For better heating at. less cost 





HE TALLMADGE equipment shown above is for a Zoned Heating System, either automatic or re- 
Airotherms, (Figure 2) for outside control, determine the heating re- 
quirements and set Pressure Boxes (Figure 3) to regulate the steam pressure to each zone. 
valves (Figure 4) control the steam passing to the radiators. 


ADVANTAGES: Precise control of steam. Elimination of over-heating and costly waste of fuel. Low 
cost of maintenance. Saving on outlay for original equipment. Greater comfort to occupants due to 


WEBSTER TALLMADGE & CO., Inc. 364 Glenwood Ave., East Orange, N. J. 


Figure 4 © 


Figure 5 





Zone 


Orifices (Figure 5) meter the steam 
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Pump Manufacturer Takes 
Over Chicago Company 

No. 3181—Economy Pumps, Inc., 1000 Weller Ave., 
Hamilton, Ohio, has purchased the stock of the Klipfel 
Mfg. Co., 2651 W. Harrison St., Chicago 12, II. 

The Ohio concern manufactures many types of 
machine tools including shapers, surface grinders, 
hydraulic presses, and paint machinery, and, in ad- 
dition, produces centrifugal, mixed flow, and axial 
flow pumps in capacities up to 120,000 gpm. J. H. 
Swan of the Chicago company, manufacturer of pres- 
sure regulators, thermostatic valves, relief and pilot 
operated valves, and other equipment for fluid flow 
regulation, remains with Klipfel in an advisory ca- 
pacity and as chairman of board. 


Ball Bushing for 
Linear Motion 

- No. 3182 **—Thomson Industries, Inc., 2905 Re- 
view Ave., Long Island City, 1 N. Y., is now produc- 
ing a Tine of round shaft type ball bushings designed 
for linear motion. 

According to the manufacturer, this anti-friction 
unit brings to the 
designer a_ bearing 
for linear motions 
that possesses _ all 
of the advantages 
which ball bearings 
impart to rotary mo- 
tions. In addition 
to reduction of wear, 





ee ey GaAs hs cy 





| AIRTHERM WARM AIR DIRECT-FIRED HEATER 


The Airtherm Warm Air Heater is factory assembled. 
; No on-the-job assembly is necessary with the Air- 
: therm Gas or Oil Fired Heater. Units are shipped 
from the factory, ready for installation, representing 


o a saving in initial cost. 


Nine capacities, from 650,000 to 1,950,000 B.T.U.’s. 





la Write for bulletin describing this 
economical heater in detail. 








friction, and maintenance, it is said that this dev) , 
eliminates difficulties due to oxidation and gumming ,{ 
the oil film on the shaft. It is also stated that thi « 
bearings permit a small length to diameter ratio w 
out cocking and binding. 

Standard units are furnished from ‘4 to 4 in. sh. ft 
size. Production of some of the smaller sizes is noy 


under way and volume production of the remaining 


sizes will be started as rapidly as the tooling for e 
can be completed. 


Manufacturing Facilities for 
Electric Heaters Increased 

No. 3183—The Edwin L. Wiegand Co., 7610 Thomas 
Blvd., Pittsburgh 8, Pa., is building a new plant to 
expand the facilities for the manufacture of “Chroma. 
lox” electric range units and electric heaters for 
industry. 

The new building, scheduled for completion 
August 1, will add 45,000 sq. ft. to present facilities 
and in addition to range units, will be used for th 
manufacture of industrial strip, finstrip, ring, tubula: 
and cartridge heaters. 


Welding Boiler Tubing 

No. 3184—The Linde Air Products Co., Unit of 
Union Carbide & Carbon Corp., 30 E. 42nd St., New 
York 17, N. Y., has reported the welding of boiler 
tubing in order to obtain desired lengths. 

One manufacturer makes “tailor made”  boile: 
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AIRTHERM 


MANUFACTURING COMPANY 








711 S. SPRING AVENUE 
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ST. LOUIS 10, MO. 
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tubing of any desired 


length from stand- 
ard tube stock by the 
yse Of oxyacetylene 
welding. The tube 2 
lengths to be welded 
are clamped in a 
machine and _ sub- 
jected to hydraulic 
pressure and heat is 
supplied from a spe- 








cial ring type, oxyacetylene heating head. In a short 


time plastic upsetting of the butted edges occurs and | 


a weld is produced. Shown here is a close up of the 
beginning of the plastic upsetting. 


Packaged Summer 
Air Conditioning Unit 


No, 3185 **—A self contained, room air conditioning 


unit, designed to filter, dehumidify, and cool, as well 
as ventilate, is being manufactured by the recently 
organized Pacific Manufacturing Corp., 5308 Blanche 


Ave., Cleveland, Ohio. 

The new unit, of window type, has a % 
driven, hermetically 
sealed, twin cylinder, 
refrigerant compres- 
sor, Which with the 
condensing coil, is in 
the section of the 
cabinet located out- 
side the window. The 
room-side section of 
the cabinet contains 
filter, cooling coil, outlet duct, and motor-driven fan. 
The equipment is enclosed in a metal cabinet 22% in. 
wide, 344 in. long, and 135¢ in. high. 

The grained and clear-lacquered cabinet has several | 
features, including 1 in. of insulation, an air filter, 
accessible for changing through a removable cover 
on the front, and special attachments for flush fitting 
and balanced weight. 

The company is concentrating on this air condi- 
tioning unit for the present, but plans to manufac- 
ture larger units later. 


Manufacturer of Heating 
Specialties in New Plant 

No. 3186—The offices and plant of the Fred H. | 
Schaub Engineering Co. have been moved to 2110 S.| 
Marshall Blvd., Chicago 23, III. 

The new plant provides a much needed increase 
in production facilities for the company’s line of 
pumps, heat exchangers, heating specialties, and re-. 
frigeration float valves and switches. According to the | 
manufacturer, the plant will also be used for the! 
production of new equipment items which are to be 
announced in the near future. 


low Speed Axial Flow 
Ventilating Fan 
No. 3187**—A new line of low speed, axial flow | 
type ventilating fans has been developed by the Moore | 
Co, 544 Westport Rd., Kansas City 2, Mo. | 
Made in 3 to 5 ft. diameters and incorporating | 


hp motor- 


| can’t damage it in normal 
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| nut in its open position 













No pipe wrench housing 
repair expense with the 


guaranteed RPiLaibD> 





JA unc ONDITIONAL GUARANTEE 


If this Housing ever, 
Breaks or Distorts we 
will replace it Free. 


- THE RIDGE joo cof 
i 


























Millions of users 
know the bother and 
money this RIFAID 
Guarantee saves them 


@ That revolutionary 
Rime housing has long 
since proved that you 
use...even the adjusting 
won’t bind, always spins easily to pipe 
size, 6“ to 60.” Precision-cut alloy jaws 
_ take-hold and let-go instantly,won’t lock. 
Handy pipe scale on hookjaw. Comfort- 
grip I-beam handle. For easier work and 
lowest possible upkeep expense... ask 
your Supply House for the rimmrip. 


Sea 


WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY «+ ELYRIA, OHIO, U.S.A. 
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N O need to gasket the hole 
when you use Chrome Lock Rolled 
Gasketing. Just finger press it in place. 
Its adhesive back stays put when and 
where you want it! No lace, tie, cement 
or tape to bother with. 


Chrome Lock Gasketing is anti-wicking— 
anti-corrosive. Impregnated with a chro- 
mate pigmented compound, it is flame 
resistant. 


Chrome Lock holds up under pressure of 
500 lbs. per square’ inch at normal tem- 
peratures. It is not effected by oil, gaso- 
line or salt. Pliable, it holds its plasticity 
indefinitely. It can be laminated, or 


lapped. 
WHY PAY FOR THE HOLE? 





Use Chrome Lock Gasketing for pip- 
ing, air conditioning, heating and re- 
frigeration work. Write for FREE 
SAMPLE. 


CHROME LOCK GASKETING 


Available Now 
Rolls Slit Rolls 


Chrome Jock Gabketiy 


S 


ae) 
T 
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| connects the start- 


| line. According to 


| rent flow, can inter- 









guide vanes on the in- 
let side of the fan, the 
unit is available in 
either mone! metal, 
for handling corro- 
sive vapors, or in steel . 
for ordinary ventila- 
tion use. The motor, 
directly connected to 
the fan, is equipped 
with permanently 
greased and sealed 
ball bearings so that 
the unit may be 
mounted in any posi- — 
tion. The fan shown here is of the ventilating type | 
nearly free air delivery and is suitable for use wit) 2 
volt, single phase or 220-240 volt 3 phase current. Thy 
motor speed is 375 rpm. 



















































Mechanical Seai 
For Rotating Shafts 
No. 3188**—‘“Sealol CB”, a mechanical sea! fo 
rotating shafts, has been announced by the Sealo 
Corp., 45 Willard Ave., Providence 5, R. I. 
Available for either new equipment or replacemen: 
use, the device is designed to seal leaking shaft: 
simply, economically, and permanently. According 
to the manufacturer, it slides onto the shaft and is 
locked in place by two set screws, and the on 
relative movement occurs at lapped faces incorporat 
in the seal. The unit is available in noncorrosive co: 
struction for shaft sizes from % to 1 in. Other size: 
may be obtained on special order 


Starting Relay 
For Electric Motors 
No, 3189**—A starting relay for electric motors, 
the “MS2A”, which is voltage actuated and operate 
on the back emf of the starting winding, has been ¢e- 
veloped by Potter & Brumfield Sales Co., 549 W. Wash- 
ington Blvd., Chicago 6, Ill. 
When the motor has attained speed, the relay dis 


ing coil from the 
the manufacturer, no 


overload, with its 
attendant heavy cur- 


fere with the positive 
operation of the de- 
vice once proper 
motor speed has been 
reached. The back 
emf induced in the 
starting coil by armature rotation is the only mea 
used to provide the disconnect. Other advantages ar 
said to include its ability to function over a wid 
range of line voltage variations, rugged constructio!, 
a wide differential giving a high pull-in voltage a” 
low drop-out, and fast contact break. 

Because a centrifugal switch is not required, th 
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manufacturer considers this unit to be 

motors Which are inaccessible, such as those which 
are hermetically sealed, and also motors subjected 
to heavy accumulations of dust, dirt and grease. 


General Purpose Thermostat 

No, 3190**—A small, compact thermostat, type A, 
fer general application has been designed by Cam- 
Stat, Inc., 2037 South La Cienega, Los Angeles, Calif. 

Only 1-9/16 in. in diameter and 1-7 /32 in. in depth, 
the manufacturer 
claims that this de- 
vice has many fea- 
tures formerly found 
only in thermostats 
of far larger propor- 
tions. These are said 





Thole © include a_ high 
current carrying ca- 

pacity (1500 Volt- 

Amp) without the 

necessity of a con- 

denser, low differen- 
| fort tials (as low as 2 
ealolfm deg), a wide selec- 

tion of temperature ranges (from —50 to 350 F), resist- 
ment ance to vibration, and a variety of switching arrange- 
hafts fm ments. 
ding The manufacturer points out that these features 
nd ifm make the unit suitable for many applications, such as 
on! water heaters, furnace fans, limit controls, and room 
rated ge thermostats. 


ideal for 


Bench Type 
Butt Welder 


No. 3191**—The Universal Welder Corp., 731 Car- 
negie Ave., Cleveland 15, Ohio, is manufacturing a 
new line of hand operated and air operated “Midget” 
butt welders of the bench type. 


These units parallel the 3 kva and the 7'% kva spot 
welders also offered 
by the company and | 
are available in 
either 10 or 20 kva 
sizes with either 
hand or air-operated 
push up features. In 
the manual type ma- 
chines these units 
are capable of weld- 
ing intermittently up 
to % in. round steel. 
Air operated push up 
units are designed 
for butt welding fab- 
ricated wire _ prod- 
ucts up to approxi- 
mately 4 in. steel. 
The air operated welders are equipped with a foot 
switch that starts the cycle by clamping the weld- 
ment, followed automatically by the completion of 
heating, welding, pushing up, and the release of the 
welded part. 












bot AZ 
th @ Wwe \. Wat this pilot will win a 
ve ) | G Distinguished Service Medal 


Direct or reverse action by shifting an index pointer! Desired level set simply by 
rotating a disc! Sensitivity adjusted so that as little as 1” or as much as 8” change 
in level is required for full value travel! These are a few of the service advan- 
tages of K & M’s radically new KONTROL-MASTER Liquid Level Pilot. It 
operates on air — using air only when a change in level occurs. Maximum be!l- 
lows movement plus or minus .010 inches. Pressure balance valve design com- 
pensates for wear — dependable accuracy is maintained. KONTROL-MASTER 
will give you surer control in operating feed or drain valves on open or closed 
vessels — at less cost, with least attention. To assure distinguished service, 


KONTROL-MASTER Pilot is now standard on all Kieley & Mueller Liquid 


Level Controls, and may be installed on units already in use. Write for bulletin. 


KIELEY & 


MUELLER, Inc. 


MANUFACTURER AND LEVEL CONTROLS SINC 


NORTH BERGEN, NEW JERSEY 
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Remote Bulb Type 
Thermostat 


“O” thermostat of the remote bulb type. 
It is especially designed for industrial applications Designed for timing various operations suc! 


requiring accurate 
control of tempera- 
tures over narrow 
calibrated ranges, 
and can be used for 
all liquids or gases 
noninjurious to 


brass, or for metal - 


to metal applications, 
and can be equipped 
with ambient tem- 
perature compensa- 
tion. Thermal assem- 
blies can be plated 
or supplied in stain- 
less steel for appli- 
cations injurious to 
brass. Control is 
based on a_e snap 
action switch actu- 
ated by a solidly 


liquid-filled copper thermal assembly. 
The calibrated adjustments cover any 120 or 250 


=/% 


tee | 
t 





Process Timer 





No. 3193**—The type “TA” synchronous ut) ity 
No. 3192—The United Electric Controls Co., 69-71 process timer is now in production at the plan o/ 
A St., Boston 27, Mass., is now producing a new type Potter & Brumfield Sales Co., 549 W. Washin; ‘on 


Blvd., Chicago 6, Il. 


molding, electronic 
heating, plating, 
chemical processing, 
heat treating, dry- 
ing, and aging, it 
may be used wher- 
ever accurate timing 
of an operation is 
required. The timer 
is powered with an instantaneous starting synchron- 
ous motor that actuates a pair of silver contacts 
rated at 1000 watts or 1 hp load. The dial is fitted 
with an adjustable mechanism so that any desired 
time interval up to the limit of the unit may be preset 
and thereafter the same time cycle will be repeated 
at each manual resetting, or the stop may be released 
and the desired interval set each time by the gradua- 
tions on the dial. The minimum time interval that car 
be set is approximately 1 per cent of the full range of 
the timer. Standard time cycles are from 0 to 15 min 
0 to 30 min, 0 to 1 hr, and 0 to 12 hr. Other time 
cycles are available on order. 





deg in the range from -120 F to 600 F, and screw The type “A” signal indicator, offered as a com- 
driver adjustments cover ranges from -120 F to 180 F, panion piece, contains a buzzer and a bullseye light 


from 50 to 350 F, or from 50 to 600 F. 


and may be mounted in any position. 


as 
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STEEL WARM AIR FURNACES 





COAL 


DETAILS SEE YOUR JOBBER OR 
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rtable Oxyacetylene 
utting Torch 


No. 3194 **—A new portable oxyacetylene cutting 
utfit is now available from the National Welding 
quipment Co., 218 Fremont St., San Francisco, Calif. 


The outfit weighs 56 lb and includes two aeronauti- 
al type, shatter- 
roof oxygen cylin- 
ers (with a com- 
ined capacity of 44 
4 ft), an acetylene 
ank of 10 cu ft ca- 
acity, pre-set regu- 
ators, a test gage, 
ose, cutting torch, 
vrench, goggles, and 
loves. This equip- 
ent is mounted in 

flame resistant 
anvas pack which is 
‘trapped across the 
shoulders when in 
ise. 


According to the manufacturer, the factory pre-set 
egulators require no attention from the operator and 
ll parts required for operation are connected at all 
imes. It is said to be ideally suited for use on scaf- 
folds and in manholes, and is offered as a standby 
where time is critical and portability is essential. 








No. 3195—The “Climate Controller” has been de- 
igned by the Clark Climate Control Co., 1326 W. Cly- 
urn St., Milwaukee 3, Wis., to cool, dehumidify, ven- 
ilate, and heat commercial airliners while they are 
n the ground. 


The equipment, which is mounted on a truck, in- 
‘luces a 20 kw gen- 
rator and its power 
lant, two 5 hp 
hrysler Airtemp, 
ermetically sealed 
ompressors, a con- 
enser, a receiver, an 
vaporator, a 250,000 
tu per hr, gasoline- 
red aircraft ty pe 
eater, an 800 cfm air delivery fan, air filters, and 
uxiliary equipment and controls so that cabin tem- 
ratures are automatically controlled by utilizing 
he duct system and thermostat in the plane. 





According to the manufacturer, the equipment has 
een sized to maintain comfortable cabin tempera- 
res in the large airliners when the outside weather 
mperature is between -30 and 120 F. The unit can 
lso be used to preheat airplane engines, automotive 
uipment, or can be used for any emergency heating 
t cooling problem. 
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| Low Water Control 

GENERAL CONTROLS 
LOW WATER CUTOUTS 


These electric low 
water cut-offs are 
free of moving parts, 
glands or seals under 
pressure, thereby 


eliminating greatest 





drawbacks of usual 
cut-offs. Designed to 
work satisfactorily on 
any type of water 


from spring water to 





brines. Large elec- 
trode area. Low current density insures freedom of 
spot currents. Low installation cost. Low and line volt- 
age types available. Line voltage types with double 
voltage coils, permitting either 115 or 230 volts A. C. 


connections at installation. 


L-2 Series 





General Controls’ engineers will help you fill 


your specific needs. For complete specifications 





on automatic temperature, pressure and flow 
controls, request Catalog 52B. Nearby is a fac- 
tory branch or distributor equipped to meet 
your requirements. 


| 
| FACTORY BRANCHES: PHILADELPHIA + ATLANTA + BOSTON - CHICAGO 
| KANSAS CITY » NEW YORK + DALLAS + DENVER . DETROIT + CLEVELAND 


| GENERAL 


801 ALLEN AVENUE 


CONTROLS 


GLENDALE 1, CALIF. 





HOUSTON + SAN FRANCISCO + SEATTLE + PITTSBURGH 
DISTRIBUTORS IN PRINCIPAL CITIES 
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This %" Drill 


Cuts 3%’ Holes! 


The Black & Decker 14” Standard Drill is a 
great tool for fabrication and installation— 
on all types of heating, piping and air con- 
ditioning work. Has a capacity up to 14” 
diaméter in steel, double in hardwood. 
Drives Black & Decker Hole Saws for cut- 
ting clean, round holes up to 314” diameter 
in cast iron, sheet metal, porcelain, alloys 
or any material a hacksaw will cut. 


The same Drill drives wire wheel brushes 
and wheels for occasional light cleaning, 
grinding and sharpening jobs—and can be 
slipped into a Black & Decker Drill Stand 
for heavy duty drill press work. 


Order now from your Black & Decker Dis- 
tributor, or write to: The Black & Decker 
Mfg. Co., 628 Pennsylvania Ave., Towson 
4, Md. 


CEAOING OISTRIBUTORS 































| Synthetic Rubber 


Flexible eg 

| No, 3196—A new synthetic rubber, flexible cox ling 
has been developed by the Lovejoy Flexible Cou |ing)” 
Co., 5024 W. Lake St., Chicago 44, II. 

| Said to be compact, easy to install, and to j 
dependability, it has 

been designed for 

use on heating and 

‘airconditioning 

| equipment and on 

\other machines re- 

‘quiring maximum 

| flexibility. Six sizes 

| from 214 to 5 in. in length are available. 


| Electric Radiator 
| No, 3197—The “Co-Z-Air” line of electric radiators. 


| using no water or other liquids has been announced 
_by Henry J. Morton Associates, Inc., 510 Boulevard 
| Bldg., Detroit 2, Mich. 

Units are available in 5 and 8 section models, a: 


|115 volts, plug-in — 
ory 


'type, and a 12 sec- 
i 


‘tion model, at 220 
volts, wired-in type. 
The 5 section model 
element is rated at 
800 watts, the 8 sec- 






- 














tion at 1200 watts, elit fi/ 

and the 12 section at ly A / 
2400 watts. The 8 |/)VI\Z a 
and 12 section wa es 

models are said to be inh = 

|light enough to be | r It } <= : 
|easily portable. fi y= © 


states that these 
/heating units are 
ideal for heating all © | side and out thus drown; 
rooms and places = H cena pe hi 
'where permanent | Setar 

heating facilities are not available or where extr 
heat is required on chilly days. They are claimed to } 
ideal for use in remotely placed shop offices, watch: 
men’s shanties, and in crane cabs in industrial e: 
tablishments. 


Improved Miniature 
Electric Switch 
No. 3198—An improved model “M” rolling spring 


snap action electric switch is now in production # 
the plant of the Acro Electric Co., 1392 Superior Ave. 
Cleveland 14, Ohio. 
| A new molded case is designed for greater strength 
| by means of a fully 
| recessed cover which 
is inserted clear of 
ithe four mounting 
holes. The size of 
| barriers between the 


| The manufacturer Jue 
l 


d 








| | Radiator Fins ore open 


} so heoted air rises from 











terminals has been 

Ke increased, and _ to 

4 ' ae, make wiring easier, 

heavier solder term- 

ELECTRIC DRILLS ELECTRIC SANDERS BENCH GRINDERS WIRE BRUSHES inals are used. The - 
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switch is made for both single and multiple assemblies 
and is furnished for single pole, single or double throw 
ontacts. It is rated at 10 amp, 125 volts, a-c, and can be 
tted with various types of actuators. 


o Manufacture 


Steam Specialties 


No. 3199**—The Lodge & Shipley Machine Tool 
‘o., 805 Evans St., Cincinnati 4, Ohio, has obtained 
xclusive license to manufacture and sell the steam 
specialties formerly produced by the Risselt Mfg. Co., 


also of Cincinnati. 


Among these products, designed for use with low 
pressure steam, vapor, and vacuum systems, are 
hermal-bellows air vents of corrosion resistant con- 
struction and boiler return traps. 


eusable Hose Couplings 
No. 3200—A line of patented reusable metal coup- 


ings is offered by the Resistoflex Corp., Belleville, 
‘. J. for hand-assembling flexible hose lines. 

These two-piece couplings have been developed for 
use on air, oil 

and fuel lines. 2 
he coupling nut 

hreads onto the 

et. The heavy 

body of the fitting Wie. ‘ 

s said to prevent crushing or distorting of the line 
nd large wrench surfaces are incorporated to make 


ose, with coupling 
ssembly operation simple and quick. According to 


shell compressing 
the hose end into 

he manufacturer, the fittings will not let go or vi- 
brate loose. 








safety-seal gas- 


ipe Threader 


No. 3201—A new tool, designed for threading close 
r special length pipe nipples, is being manufactured 
by Starvation Laboratory, Grass Lake, Mich. 

Shown here i. an exploded view of the device. The 
ipple guide . 
bushed through, and 
he tapered threads 
re screwed by hand, 
nto the half com- 
leted pipe nipple 
hich is held in the 
ipe chuck. The nip- 
le screws in further (3. Sa 
han in a standard pire | 
ipe fitting, up to an - 
djustable stop, which after threading, is released 
ith a pipe wrench. The completed nipple is turned 
ut with the fingers. Practically any vise may be 
sed to hold the pipe chuck. 

The guide and pipe chuck are hardened and electro- 
lated and are available in sizes for standard pipe 

om %4 to 1 in. 


—== | [a 
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Even on 
MANUFACTURED GAS 


JOHN ZINK LUMINOUS 
FLAME CONVERSION 
BURNERS are better. 


The John Zink Burners Representative 
reports from the Northwest that 6,000 
JOHN ZINK LUMINOUS FLAME 
CONVERSION BURNERS in the past 
ten years have proved superior to any 
other type of burner on artificial gas. 


See the following John Zink 
Burner man nearest you for fur- 
ther information: 


J. A. MOORE, 342 Madison Ave., New York City 
J. F. MULKEY, 12626 Woodrow Wilson, Detroit 
F. H. WILLIAMS, 619 W. Chicago, East Chicago 
F. J. COOGAN, 6117 Broad St., Pittsburgh 
HOWARD WELLER, 123 N. W. Glissan, Portland 
S. G. HIGGINBOTHAM, 2332 E. 38th, Los Angeles 
A. P. WOODY, 711 W. Alabama, Houston 


John Zink Company 


4401 South Peoria 
TULSA, OKLAHOMA 


New York - Detroit - Salt Lake City - Houston - Los Angeles 
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NEW BOOKS & REPORTS 


Factors Affecting Heat Transmission 
Through Insulated Walls 


The laws governing the flow of heat through insu- 
lating materials and through walls have been rather 
thoroughly investigated. Nevertheless, there does exist 
a number of controversies and differences of opinion 
which have not been settled because certain conditions 
and combinations of materials are used for which it is 
impossible to make accurate calculations. With this in 
mind, Prof. F. B. Rowley, head, department of mechani- 
cal engineering, and director, engineering experiment 
station, University of Minnesota, and C. E. Lund, direc- 
tor of research, Seeger-Sunbeam Corp., have prepared 
a paper, Factors Affecting Heat Transmission Through 
Insulated Walls, describing the scope, methods of test- 
ing, and results of a laboratory investigation. 

The purpose of this investigation was not to make di- 
rect comparison between different types of insulation but 
to determine certain facts about the thermal conductivity 
of insulating materials when applied to structures and 
to determine whether or not the methods of application 
and use of the materials had any appreciable effect on 
their thermal values in the structure. It was found, for 
example, that the thermal conductivity of fill insulating 
materials, as investigated, is the same for a structure 
in a horizontal position with heat flowing upward as it 








is for the same structure in a vertical position wi 
heat flowing horizontally. It was also noted that 
rials, of the nature investigated, are effective in a 
ance with their thickness and the insulating val 
inch of thickness is the same for heavier appli 
as for lighter applications of the same material 
authors also state that for all practical purpos« 
insulating value of hand-applied granular miner: 
is the same as for machine-blown material of th 
density. In calculating overall wall coefficient 
effect of wood studs, in many practical cases, : 
omitted, but for walls having 3 in. or more of ins 
between the studs, the effect of the studs is appr: 
Copies of this report, Bulletin No. 24, may 
tained at 40c each from the engineering experims« 
tion, University of Minnesota, Minneapolis 14, M 


Atmospheric Conditions in 
Australian Textile Mills 


In a bulletin published by the Australian gove1 
atmospheric conditions with respect to temperatu 
midity, air movement, and to a limited extent, 


liness from dust, fumes, and steam are discussed { 


tr 


Same 


the standpoint of healthful conditions for workers 


compared to conditions needed for certain proces 
Australian textile mills. The textile processes 


were studied consist of woolen and worsted spi! 
weaving and finishing, and cotton spinning. Inf: 


cs 


which 


ry 


tion was obtained from a survey, made between Mar 


1942 and May 1943, of conditions in half the 1 








Representatives in 
principal cities 


extile 


Complete range of 
sizes and capacities 


HEATING AND VENTILATING PRODUCTS 


7 tt. 


Belt Drive or Direct Drive Propeller Fan Type Unit 
Ventilating Units. Belt 


Drive shown. 


Heater. Horizontal and 
Vertical Projection Type. 


Unit Heaters. Blower type in 
both floor and ceiling mount- 
ing arrangements. Can be fur- 
nished with or without filter 


unit. 


@ Write for catalogs. @ 


Squirrel Cage and Power 
Fixed Back Curved Types. 
Single and double width. 


or special width. 


Propeller Fans. Direct drive 
type in wheel sizes 12” to 36”. 
Belt drive type in wheel sizes 
24” to 48”. Complete line of 
Shutters and Fan Houses. 


MASSACHUSETTS BLOWER DIVISION 


7ée BISHOP s BABCOCK 73. @. 


. CLEVELAND 14, OHIO 


4901 HAMILTON AVENUE 


Air Conditioning Furnace 
Blowers. Single, double 
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ills in Australia, employing four-fifths of the indus- 
ry’s employees in that country. 
In discussing worsted frame spinning, it is stated 
Peih at the textile trade throughout the world considers 
ts jeal conditions to be provided by dry bulb temperatures 
The »f 75 to 80 F and relative humidities from 50 to 55 
ner cent. At these conditions static electricity does not 
‘00D onstitute a problem. Australian manufacturers, who 
ave given some thought to this matter, consider dry 
bulb temperatures from 65 to 77 F and relative humidi- 
“Bies from about 53 to 80 per cent to be satisfactory for 
““Bhe spinning operation. However, the limiting condi- 
able ions for the manufacturing operation are presented in 
Beerms of regain which is defined as the moisture content 
»f the fibers expressed as a percentage of the dry weight 
f the fibers. The 14 per cent regain condition, which 
s the optimum condition, defines air temperature and 
umidity conditions for best results in spinning. Inas- 
uch as regain depends on the condition of the air, 
rovided equilibrium has been reached, it is assumed 
hat conditions satisfactory to the process are related 
o actual mill temperatures and humidities. On a chart 
where relative humidity of the air is plotted against 
iry bulb temperatures, the regain is plotted in the form 
bf a straight line. Optimum regain is shown as a line 
xtending from a condition of about 50 F and 52 per 
ent relative humidity to about 62 per cent relative 
umidity at 110 F. Similarly, the critical regain line 
or the process indicates somewhat lower permissible 
umidities. Similar charts are given for the other 
extile processes studied. 
The upper limit for comfort of the workers (based on 


Org 


ses i 
which 
ining 
orma 
March 
eXtile 










an air movement of 150 fpm) is indicated as being be- 
tween 82 F at 90 per cent relative humidity and 95 F 
at 10 per cent relative humidity. 

The chief finding of the survey was that there is a 
wide range of conditions which are both comfortable 
for the worker and suitable for the processes and that 
in a few Australian mills these conditions are main- 
tained. In many mills, however, atmospheric conditions 
often approached the limit of workers’ endurance and 
were unsuitable for efficient processing. 

In considering some of the methods and procedures 
which can be used to bring about proper mill conditions, 
the booklet points out that in many parts of Australia 
evaporative cooling is practicable. Improved ventilation 
and mechanical cooling are also mentioned, but empha- 
sis is placed on the use of insulation and properly group- 
ing heat producing equipment so that heat, vapors, etc., 
can be removed at their source. 

This 36 page booklet, Bulletin No. 6, is published by 
the industrial welfare division, department of labour 
and national service, Commonwealth of Australia. 


Proceedings of 1945 
NDHA Meeting Now Available 


The official proceedings of the 36th annual meeting 
of the National District Heating Association is now off 
the press. The bound volume includes listings of officers 
and members, the president’s address, reports of 19 
committees, and a general subject and author index of 
proceedings and bulletins for the years 1935 to 1945. 

Among the technical papers included is one in which 


Make Hay While 


ce ahead. 


the Sua Shines 


Statistics show that millions of homes and institutions are 
to be built . 
billions of ells, tees and unions used in the years that lie 












. » millions of plumbing systems installed . . . 
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That is the plumber's and contractor's golden opportunity 
to “make hay while the sun shines.” Installations that go 
in smoothly, without waste of time, and with callbacks held 
AT Se ‘to a minimum mean money to the busy contractor and 
Bon plumber. That's a sound reason why only the highest grade 

materials .. . the highest grade fittings . . . should be used. “K”" fittings make up fast and pull tight. They 
cause less trouble than ordinary fittings because they are precision cast and thoroughly inspected. 
Standardize on “K"’ fittings and save the profits less far- 
sighted operators dissipate on fittings that so often fail. 
COMPLETE LINE. CATALOG ON REQUEST 

Standard and extra heavy cast iron screwed fittings. 

Standard flanged fittings. 

Stondard and extra heavy companion flanges. 

Drainage fittings. 
“K" fittings carried in stock at Malleable tron Fittings Company, Bran- 
ford, Conn.; M.1.F. stocks at Kuhns Bros. Co., Dayton, Ohio. 


KUHNS BROTHERS CO. 
DAYTON 7, OHIO 


















G. H, Tuttle describes some 80 typical examples of fuel 
conservation which were reported by seven member 
companies. Another paper by H. F. Davis describes 
the reinsulation of underground pipe by pouring cell- 
concrete into holes in the pipe duct. Thermal conduc- 
tivity and crushing strength of cell-concrete insulation, 
together with pipe enclosures for insulated underground 
and outdoor piping, are discussed in two other papers. 

Copies of the proceedings may be obtained from asso- 
ciation headquarters at 827 N. Euclid Ave., Pittsburgh 
18, Pa. The price is $5.00. 


ASA Year Book 
Now Ready 


The American Standards Association has published 
its 1945-46 Year Book. Since this is the first issue 
since 1938, much new material of value to engineers, 
executives, and technical students is included. 

Information concerning officers, members of the board 
of directors, of the standards council, and other policy 
forming committees of the association is given. It also 
carries such basic documents as the constitution and 
by-laws of the ASA, and provides a good deal of infor- 
mation on the set-up of the organization and how stand- 
ards are developed. 

The center section of the book is devoted to a listing 
of approved American standards and projects under 
development, together with an indication of the scopes 
of these projects and a listing of the officers and mem- 
bers of active technical committees. 

Copies of the Year Book may be obtained free of 
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This section thru a Mettler Gas Burner Manifold sien biaite it 
“mixes” gas and air. It’s easy to see why it’s still the best. 


The “Fan-Air Gas Burner” in adjoining picture embodies this leading patented casting des with all the other 
essential and desirable features of this Fully Assembled Mechanical Draft Automatic Gas Burner. It comes to 
you complete as pictured, with simple, dependable, automatic controls. No other burner so easy to install. Why 
be satisfied with less—when all these tangible advantages are.so readily available. 


LEE B. METTLER CO. 
406 South Main Street 


SIZES 5 TO 400 HP. 


LOS ANGELES 13 
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charge by writing to the American Standards A 
tion, 70 E. 45th St., New York 17, N. Y. 


Refrigeration 


The second edition of Refrigeration, Theor, aj, 
Practice, by Prof. H. G. Venemann of Purdue U) iver. 
sity, is a text book on fundamental principles and pp) 
cations. The book has been revised and enlarged ; 
cover more material so as to be adaptable to a : 
three credit-hour college course. 

After introducing the student to the compress: \p 
frigeration system, the author discusses energy 
formations and the use of refrigeration charts 
compression cycle is covered in some detail and th 
procedure for calculating test results is given. Th 
common refrigerants and component parts of system: 
such as compressors, condensers, and controls are de. b 
scribed. 

This book differs from many college texts in that , 
considerable portion of the space has been devoted t 
operating and maintenance aspects. For example, on 
chapter is devoted to instructions for putting new plant: 
into operation. 

As stated by the author, this is a fundamental text 
It does not cover absorption systems, sectionalizing 
multiple expansion, and dual compression, nor does it 
contain much information on piping and many othe 
phases of this subject. It does provide, however, : 
sound introduction. It is published by Nickerson ¢ 
Collins Co. of Chicago, contains 336 pages, and is cloth 
bound. The price is $4.00. 





PROMPT SHIPMENTS 


CALIFORNI 
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MEETINGS & CONVENTIONS 





Nc ional Chemical Show Timed 
to integrate With ACS Meeting 


The 4th National Chemical Exposition will open Sep- 
tember 10 and continue through the 14th of that month 


rma .t the Chicago Coliseum. The semi-annual meeting of 
the American Chemical Society will be held September 
1 Tel 9 to 13, also in Chicago, with sessions being conducted 
“ans st the Palmer House, Stevens hotel, and other down- | 
The town hostelries. 
1 the The show, sponsored as heretofore by the Chicago 
Theil section of the ACS, is expected to be larger in number 
‘email of exhibitors and in extent of display space than ever 
© def before. In order not to conflict with the important ses- 
sions of the ACS, the industrial chemical conference, 
hat i formerly a feature of the show, has been eliminated. 
ted ti Industrial movies, selected for their educational value, 
©, OD4R will be displayed. 
plants Headquarters of the show is in the Coliseum Admin- 
istration Bldg., 1513 S. Wabash Ave., Chicago 5, II. 
i text 
lizing 
oes it Fall Meeting of ASME in Boston; 
othe Annual Meeting, Power Show in New York 
“eg The fall meeting of the American Society of Mechani- 


cal Engineers, 29 W. 39th St., New York City, will be 
held in Boston, September 30 to October 2. 

The 1946 annual meeting has been scheduled for De- 
cember 2 to 6 and will be held in New York City. Plans 
for the 17th National Exposition of Power and Mechan- 
ical Engineering, better known as the National Power 
Show, are practically completed. This year the show 


’ cloth 























during the week of the ASME annual meeting. 
It is expected that all available exhibition area on 


manufacturers have already engaged space. Exhibits 
will consist primarily of equipment for the production 
of power from fuel, power transmission to machines, 
nd some phases of power utilization. 

Attendance at these expositions, which are normally 
held every two years, is restricted to qualified visitors, 
lassified according to buying influence in the field of 
power production and use. Invitations this year will 
be based on revised lists, recognizing many dislocations 
sulting from the war and from the incidence of new 
ndustrial projects. 

First established in 1922, the show is being con- 
lucted by the International Exposition Co. with per- 
manent headquarters in Grand Central Palace, together 
ith an advisory committee composed of leaders in 
bower production and kindred fields. 


our Exhibition Halls to be Used 
All-industry Refrigeration Show 


With 142 exhibitors already signed up, it is expected 
hat the total number of displays will exceed 300 when 
he 4th All-Industry Refrigeration and Air Condition- 
ng Show gets under way at the Cleveland Auditorium, 


Nhy 
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will return to the Grand Central Palace, New York City, | 


he four floors will be occupied as over 300 leading | 


These Ducts 
ite Corrosion 


...In over 
45 types of 
industries! 





OR many years, ducts, vents and stacks of Transite In- 
dustrial Vent Pipe have helped solve corrosion problems 
in more than 45 types of industries! 


This strong, durable pipe successfully resists many of 
the corrosive fumes, vapors, dusts and gases encountered 
in industrial operations . . . providing effective and eco- 
nomical venting service. 


Transite Industrial Vent Pipe is rustproof . . . highly 
weather-resistant . . . needs no paint. Made of asbestos and 
cement, it is light in weight . . . easy and economical to 
install. Available in sizes up to 36" in diameter, with a 
complete line of Transite fittings to assure corrosion- 
resistance throughout the system. 


For full details, Data Sheet DS-3346 is free 
on request. Write Johns-Manville, Box 290, 
New York 16, New York. 








Typical industries which use Transite Industrial Vent Pipe 
Aircroft Foundry Querrying 
Automobile Furnace Railroed 
Baking Furniture Rayon 
Bleaczhing Gas Refrigeration 
Boiler Works Glass Rubber 
Brewing Leborctory Sewage Works 
Canning lLoundry Shipbuilding 
Ceramic Leather Shoe 
Chemical Meat Packing Smeltting 
Dairy Metel Seep 
Drug Mining Soft Drink 
Hlectricoal Paint Sugar Refining 
Explosive Petroleum Textile 
Farm Machinery Potash Tool 
Food Pulp & Paper Weter Works 











Johns-Manville 


Industrial 
Vent 


TRANSITE ad | = 
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October 29 to November 1. With tour exhibition halls 
in the auditorium being used for the event, over 75,000 
sq ft of floor space will be occupied. This will make 
the show, sponsored by the Refrigeration Equipment 
Manufacturers’ Association with the cooperation of the 
frozen food locker group, by far the largest in the in- 
dustry’s history. 

Exposition headquarters is at 1107 Clark Bldg., Pitts- 
burgh 22, Pa., also headquarters of REMA. 


AWS Members Urged to Make 
Reservations for Annual Meeting 


The 1946 annual meeting of the American Welding 
Society will be held during the National Metal Congress 
and Exposition in Atlantic City, November 17 to 22. 


The exposition will be held in the Atlantic City Con- 
vention Hall, and the technical sessions, committee meet- 
ings, and social functions of the AWS will be held at 
the Ambassador hotel, which is now completely sold out 
for that week. An announcement from society head- 
quarters indicates that other hotels in the vicinity still 
have rooms available. Some of these are the Ritz Carl- 
ton, Dennis, Marlborough-Blenheim, Brighton, May- 
flower, Jefferson, and Madison. The society urges all 
members who are planning to attend and who do not 
have confirmation of hotel reservation to fill out and 
send in the housing bureau circular sent to all members 
last March or to write to the Housing Bureau, 16 Cen- 
tral Pier, Atlantic City, N. J., indicating first, second, 
and third choice of hotels. 


The meeting this year will open with the president’s 
reception, Sunday evening, November 17. 












THE WEBSTER 


TULSA —DIVISION OF— 
Surface Combustion F ; 


GAS BURNERS. For use in heating boilers, 
power boilers—in any metal firebox or sectional boiler. 
Adaptable to any firebox shape or size. 

Handles various gas pressures and effects low draft loss. 
The Series F600 Burner operates on straight natural gas and mixed gas to 


800 B.t.u. Gives perfect horizontal distribution. Full automatic controls— 
that operate properly—can be easily applied. Write for F600 Bulletin. 


New Manufacturers to Exhibit at 7th 
International Heating and Ventilating Show 


Leading manufacturers of heating, ventilatin., 4 
air conditioning equipment have already engage | oy 
80 per cent of the total exhibit area of the 7th Inty 
national Heating and Ventilating Exposition whi: h yj 
be held at Lakeside Hall, Cleveland, January 27 to 4 
1947. In addition to former exhibitors, a group of ny 
manufacturers will have displays at this show whig 
promises to be the most stimulating and informa’ ive; 
the 17 years since its inauguration. 

Directly sponsoring the show is the American & 
ciety of Heating and Ventilating Engineers, whose 5%, 
annual meeting is to be held in Cleveland concurrent) 
Another of the several organizations te meet in the cit 
during the same period is the National Warm Air Hea 
ing and Air Conditioning Association. 

The exposition is under the general direction of t} 
International Exposition Co. with permanent headqua 
ters at Grand Central Palace, New York City. Gener 
planning and policies are being formulated by an a 
visory committee of professional and industrial leader 
under the chairmanship of A. J. Offner, president , 
the ASHVE. 



















* * * 


If you are planning to attend a meeting or conventio: 
it is suggested that you write the headquarters office o/ 
the sponsoring society or group for a copy of the program 
and information about hotel reservations, etc. The stree 
addresses of the various societies are given above for thi 
purpose. Sometimes the dates or complete plans for sue 
meetings are changed, and it is well, before making yow 
own arrangements, to check with those in charge of th 
affair to be sure that no such changes will affect you 
own schedule. 





50,000 
to 
10,000,000 B.t.u. 
with 
WECO-N.G.E. Series F600 


ENGINEERING CO. 


OKLAHOMA 
Toledo, Ohio 
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OILS—AIR 
S—ALL TYPES 


All copper spiral fin 
tube construction with 
the tubes formed or bent 
permits uniform 


sion without strain. 
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tt SCHAUB sciter kerurn SYSTEM 
onl Boiler Return 

@ When your boiler can get back hot con- 
densate (up to 210°), you are receiving 
maximum efficiency and economy from 
your heating plant. And you add to that 
advantage when you can maintain a con- 
stant water level for uniform steam pres- 
sure and steam space in the boiler. 


The Schaub Boiler Return System makes 
this possible. This system provides for: 




























tien. Improved fan 
blades deliver large 
volume of air with 
minimem air noise. 
Guaranteed for 150 Ibs. 











1. Uniform boiler water level automat- 
ically maintained. 






2. Return of all high and low pressure 
condensation as hot as 210° without 
vapor binding. 






0 







3. Addition of necessary make-up water 










rs, ae ng automatically. 
pn lee fer oa on 4. High and low water fuel cut-off pro- 
No. 150 p.s.i. steam tection, and high and low water alarm. 
ema damm indi- All these features mean fuel savings and 
- video! spiral Gn tubes increased efficiency for your equipment. 
free to expand without 4 ; 
to strain on joints. Standard Don’t be without the advantages of the 
- motors with steaderd Schaub Standard Boiler Return System. 



















FRED H. SCHAUB ENGINEERING CO., INC. 


2216 S. Marshall! Bivd., Chicago 23, Hl. 


The K e4 lo Boiler Room E Yficiency 
SLHAUE SYSTEMS 









Go Loped/ 2? rM10N 
DETROIT 17 MICH 
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OR PERMANENT INSULATING EFFICIENCY, 

leading refrigeration engineers have long re- 
lied on Rock Cork’s many service advantages, 
such as its low thermal conductivity . . . resistance 
to moisture, vermin, rot .. . and its imperishable, 
basically mineral composition. Rock Cork is made 
in sheet and pipe-covering form, is adaptable to 
every type of refrigeration construction. 


Expert Application: J-M Insulation Applicators 
are organized to handle every detail of your insu- 


‘lating job. These men determine the most eco- 


nomical thickness of Rock Cork for your job. 
Their skillful application methods assure your 
obtaining the peak savings which only proper 
workmanship can make certain. Backing these 
construction units are J-M’s years of experience 
in this field. 

For complete information about Rock Cork, 
write for brochure DS-555 ... or get in touch with 
your J-M Insulation Applicator. Johns-Manville, 
Box 290, New York 16, N. Y. 


Johns-Manville 


ROCK CorK 
nn 


| Activated Carbon 








For your convenience in obtaining copies of thes 
bulletins, see coupon on page 179. If you writ 
direct to the manufacturer, describe carefull 
what literature you want, as the number give 
first in each item is for use only when sendin 
requests to Heating, Piping & Air Conditionin, 


No. 6204—‘“Columbia” activated carbon, for so) ve 
recovery, purification of air or gas, or as a catalyst ca; 
rier, is described in a new booklet published by Ca 
and Carbon Chemicals Corp., 30 E. 42nd St., New Yor} 
17, N. Y. Several types and grades of this materia 
have been developed for specific uses; all are said 
characterized by a high adsorptive capacity and 
tive adsorption of organic vapors in preference to wat: 
vapor. Specifications as well as suggested applica 
are included. 











Air Conditioning for 
Multi-Room Buildings 


No. 6205—The duct type “Weathermaster” syst 
recommended by the manufacturer, Carrier Corp., 302 
S. Geddes St., Syracuse 1, N. Y., for commercial buil 
ings from one to five stories high, is discussed from th 
standpoint of enhanced financial returns in another 
the company’s postwar catalogs. Designed to provid 
year around air conditioning, the system utilizes co: 
vector type radiators of sufficient size to provide of 
peak heating without the necessity of operating t 
central fan apparatus. 















Arc Welding Electrodes 


No. 6206—Electrodes designed to prevent underbea 
cracking in the welding of high sulphur free machining 
steels, high carbon steels, cold rolled steel, and cast ir 
are described and illustrated in a 16 page bulletin issu 
by the Metal & Thermit Corp., 120 Broadway, New Yor! 
City. In addition to general descriptive matter of this 
type “HTS,” lime ferritic electrode, tabulated data « 
physical properties and the chemical analysis are give! 


Bending, Cutting, 
and Forming Metals 


No. 6207—A new catalog (No. 46-10) illustrating 
and describing the line of “Di-Acro”’ duplicating ma- 
chines has been issued by the O’Neil-Irwin Mfg. © 
Minneapolis 15, Minn. The line includes a variety © 
benders, shears, and brakes which are designed | 
duplicate bending, forming, folding, rolling, and shear 
ing operations within 0.001 in. tolerance. 


Boiler Gage Cocks 


No. 6208—Dimensions, prices, and parts lists are i 
cluded in bulletin WG-1815 which describes “Sealtite 
try-cocks. Manufactured by Yarnall-Waring Co., 10! 
Mermaid Ave., Philadelphia 18, Pa., these units are de 
signed for high pressures where long life and dro 
tight shutoff are required. 
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FIRE-GUARD 


Offers you more in PROFITS and self-selling 
features . . . offers more to the prospective 
owner in comfort, convenience and economy. 


Fire-Guard is Tops in styling, lustrious beauty, 
sturdy construction, dependability and econom- 
ical trouble-free operation. 


Mass demand is here — everyone wants auto- 
matic heating. With the Fire-Guard you have 
the opportunity to sell fully automatic heating 
at an amazingly attractive profit... . 


Not just another Stoker . . . Fire-Guard is Tops 
in quality and Distributor opportunity. 

Fire-Guard offers the year’s biggest merchan- 
dising opportunity — a few territories are still 
open. Write today for full details on the New 
Peerless Merchandising Plan. 


ES 





SOU 





MANUFACTURING CO 


LOUISVILLE, KENTUCKY 
SINCE 1486 
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HORIZONTAL 


Fedders Series 15 Horizontal Type 
Unit Heaters built in 
100 to 1000 EDR capacities. 


—— 









Fedders Series 12 
Downblow Unit 

Heater at _ 
Used for medium 
ceiling heights of 
15 to 25 ft. 






Series 12 Downblow 
Models shown 
at right for 20-45 ft. 

ceiling heights. 


The unit heaters illustrated are typical of the wide range 
of horizontal and downblow types for normal and high 
ceiling installations. They are designed to produce com 
fortable heating conditions, resulting from’ proper final 
temperatures, maximum air volume and a great degree 
of quietness. Write for catalogs. 


FEDDERS=-=QUIGARN 
CORPORATION 


BUFFALO 7, N.Y. Heot Tronsfer Specialists Since 1896 








6 yy ol 


/mmediate Delivery on 


| DOUGLASS “rvs: 


VALVES 
SIMPLE * 


COMPACT 
SENSITIVE * RUGGED 


Douglass Temperature Controls are 
especially recommended auto- 
matically controlling temperature of 
liquids in such applications as oil 
de-hydrators or pre-heaters, com- 
mercial water heaters, plating tanks, 
for atmospheric tempera- 
cracker 


for 


etc, and 
tures in such places as core ovens, 
ovens, meat packing smoke rooms, paint dry- 
ing rooms, etc Temperature contro] range 


from 65° to 800° F 


Douglass Pressure Controls offer ideal service 

where weight, space and ciose pressure con- 

trol are essential factors Control ranges 

available are for boiler pressures from 5 Ib 

to 250 lb. and gas pressures to 25 lb 
Douglass 


Douglass 
Pressure 
Control 
Valve 





A 


Douglass Automatic Controls Co. 


R ONE LV 











with 
SOL-VET 
ee ig 


WATER TREATMENT 
FORMULA 





® SOL-VET “O08” is a fast, efficient cleaner of scale, rust 
slime, dirt, algae for all equipment using water for cool 


ing. By dissolving impurities completely, they are carried 
out in solution and clogging is eliminated. Head pres- 
sures fall to nosmal; heat transfer is raised to maximum; 
full circulation is reatored; life of equipment prolonged 
On large jobs, shutdown time is cut to a maximum of 6 
to 8 hours. GUARANTEED EFFECTIVE. If you find 
SOL-VET “08” not exactly as represented, when used 
according to instruction and full, accurate report is given 
within 30 days from date of purchase, your money will be 
refunded. GUARANTEED HARMLESS when used as di- 
rected, to all water conducting materials in water cooled 


equipment. 


ANDERSON - STOLZ CORPORATION 
% 1731-33 WALNUT ST. KANSAS CITY 8, MO. 
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Cleaning Service for Removing 
Sludge, Scale, Grease, and Wastes 

No. 6209—‘“Rid-Al” service, for removing s| 
scale, grease, oil, and other wastes incidental to 
exchange equipment is described in a new folder is sy. 
by Apex Engineering Co., 205 W. Wacker Dr., C} 
6, Ill. This chemical cleaning service is availab) 
equipment such as condensers, water heaters, p 
traps, turbines, fan blading, evaporators, and h« 
and cooling coils. 


Condenser Injector 

No. 6210—The “Wizard” condenser injector, wh 
designed to inject a sealing compound into leakin; 
densers, is described in a bulletin issued by the 
denser Service and Engineering Co., 95 River St. 
boken, N. J. According to the manufacturer, t} 
eration takes less than a minute, may be done whi 
condenser is in operation, and the compound used 
injurious to metal and packing. 


Development of 
Air Diffusers 


No. 6211—The research and development laboratorie: 


of the Anemostat Corp. of America, 10 E. 39th St., Ney 
York 16, N. Y., are described and illustrated in th 
Vol. 2, No. 4 issue of “Aspiration,” the company’s hous: 
organ. Facilities for controlling air temperature, } 

midity, volume, velocity, and pressure, together wit! 
dust content and sound levels, which are used in stud) 
ing air distribution and related fields, are also me: 
tioned. 


in half 


Cut installation time 


with adjustable air diffusers 





Kno-Draft 
Adjustable 
Air Diffusers 


- @re equipped with 


Sh ROR A a a Mala oY CRIN Pt 2 RMP PETE 


easily regulated unit damp- 
ers for fast system bal- 
ancing and an air direc- 


tion adjustment for ceiling 


Any desired condition at your 
fingertips 


Type K Adjustable Diffuser 








with Type D Volume Damper 


(damper regulator protected by 
tamper-proof cap) 


heights and individual or 
seasonal requirements. 


Specify Kno-Draft Diffusers for better mixing of room and 


supply air, more uniform temperatures throughout the occupied 
zone and noiseless, draftless air distribution. 


FREE HANDBOOK: Contains clear sketches, charts, dimension 
prints and instructive text that simplify the selection and in 
stallation of air diffusers. Please write Dept. D-17 for your copy, 
using your company letterhead. 


W. B. CONNOR ENGINEERING CORP. 


AIR DIFFUSION AIR PURIFICATION AIR RECOVERY 
114 East 32nd Street New York 16, N. Y. 
IN CANADA: 
Douglas Engineering Co., Ltd. 1405 Bishop St., 





—_—_—— —— — ee =e = a __ Montreal 25, P.Q. 
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| Droft Control 


Fans 


f Sturtevant Co., Div. of Westinghouse Electric Corp., 








No. 6212—An electric draft control offered by the 
Campbell Engineering Co., Appleton, Wis., is covered | 
in a 16 page pamphlet just issued. The application of | 
this unit to stokers, oi] and gas burners is described. | 


Exhaust 
No. 6213—Catalog No. 430-3, issued by the B. F. 


Hyde Park, Boston 36, Mass., covers the construction, | 
yses, and sizes of fans designed for dust control, fume 
exhaust, and collecting and conveying materials which 
can be carried on a current of air. Performance tables , 

. are aan | er Methyl, are pilot oper- 
give ratings for fans with wheels from 25 to 60 in. diam- ated, modulating. Standard 
eter with capacities from 680 to 20,000 cfm at static adjustable opening range 
pressures from 1 to 12 in from 50 to 150 lbs. Factory 







Filter 
individual testing for low 
Elements cost, satislactery ‘ 
ance. Available in sizes of 


No. 6214—“Kwick Klean” filter elements for air, | 
water, gasoline, oil, and other fluids are described and | 
illustrated in a 4 page bulletin issued by Skinner Puri-| 
fiers, Inc., 1500 Trombly, Detroit 11, Mich. Elements | 
are self contained cylinders made from helically wound 
ribbons of phenolic-resin-impregnated cellulose which | 
have been electrically fused and polymerized. Accord- 
ing to the manufacturer, many industries are using 
these filters in diversified applications such as the puri- 
fication of oil, gasoline, and diesel fuel, as engine air 
cleaners, and as water purifiers. 


Electrimatic 


2100 INDIANA AVE. CHICAGO 16. ILL. 











meta Na FIGIAIF, EXHAUSTERS 
Sait 


Police the Pipelines 


YARWAY STRAINERS are selling by the 
thousands because they are better engineered 
for the service. 

"The Screen is the Thing”—a high-grade, 
woven Monel wire screen that stops the 


dirt, lets fluids flow freely. 7 S. W, Y 
"Easy to Clean” having a steel blow-off he tmpler ay lo catilate 


bushing, precision machined with straight . . . ion P 
thread. Screen and bushing come out to- Breezes blowing from any direction over the Agitair ventila- 



























gether—go back together, automatically tor create suction within the unit that draws stale air and 
aligning. vapors out of any industrial, commercial, or farm building. 
Body Cadmium plated for protection against Tested under operating conditions by independent re- 





search laboratories, the Agitair was proved to be most effi- 


corrosion. ‘ \ 
Six sizes, 4” to 2” for pressures up to 600 cient — moving 50% more air at average 5 mph. wind 
Ib serve practically all strainer needs. velocity. 

Sold by over 100 Mill Supply Houses. See your When there is no breeze, the Agitair does not impede 
Supply House or write for Bulletin S-201. natural ventilation. It is weatherproof, with no back drafts. 


Available in all sizes up to 48 in. neck dia. Easy to mount 
on any roof or as flue cap for gas or oil-fired equipment. 


® Send for new Bulletin EX-101 2-C 


AIR DEVICES, INC. 17 EAST 42nd STREET NEW YORK 17 N Y 


YARNALL-WARING COMPANY 
107 Mermaid Ave. PHILADELPHIA 18, PA. 


Pal N YI NESTS 
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Do You Know... 


Janette Builds 63 different 
izes e inlet an » 

casas of <a, wheels, with air copectien. . 

from 67 to 4620 c.f.m...- A special patent fx 
truction is used which results in an except 

; wheel that will last indefinitely. 

20 Years Janette Blower Whee 

mplete satisfaction to internaticn- 

ally known manu f air emmiores. “= “ 
- 

pon Pay Boe ro CO ae. re air cooled engines 


Nectors, coal stokers, oil b ' ~ 
aaa fire detection equipment. For Smoot Quie 


Dependable Performance 


RID-AL SERVICE, scientifi- 
cally developed, cleans 
CHEMICALLY, employing 
the use of perfected and 
tested solutions. By the skillful use of chemicals alone 
we can eliminate every bit of sludge and foreign 
matter from your entire system without INJURY and 
it requires no interruption in your service. 


We clean and restore chemically— 


CONDENSERS STEAM FEED LINES 
WATER HEATERS STEAM KETTLES 


COOLING AND 

HEATING COILS CONDENSATE RETURNS 
PREHEATERS TRAPS OF ALL KINDS 
HEAT EXCHANGERS FAN BLADING 
EVAPORATORS TURBINES 


Write today for literature or CONSULTATION SERVICE. 


No obligation, of course. 


APEX ENGINEERING CO. 


205 W. Wacker Drive, Chicage 6, tl. 


| and flue caps are described and illustrated in a 15 pag: 





_ lecting the proper size of unit are included. 
































Filters 


No. 6215—“Staynew” filters for air, other g se 
liquids, and chemicals are described in a 44 page bu! ti; 
issued by the Dollinger Corp., 9 Centre Park, Roch: ste; ff 
3, N. Y. Pipeline filters for air and other gases, a), 
intake filters, liquid filters, and ventilation and air °o; 
ditioning filters are among the many types covere 


Flexible 
Couplings 


No. 6216—Four basic series of couplings, thr: 
which are for heavy duty service of varying load with § 
the fourth designed for light duty service, are def 
scribed and illustrated in a new 32 page bulletin issue 
by the American Flexible Coupling Co., 1801 Pittsburg! 
Ave., Erie, Pa. The couplings consist of two identica 
jaw flanges, mounted on the shafts, which engage o 
posite, parallel surfaces of a center member. Thi 
member is free to slide between the two jaws of eaci 
flange in directions relatively at right angles as th 
whole coupling rotates. 


Flue Caps and 
Roof Ventilators 


No. 6217—The new “Airjet” wind induced ventilator 


catalog issued by the manufacturer, C. R. Gelert ( 
35 N. Raymond Ave., Pasadena 1, Calif. Performan: 
data, dimensions, weights, and the procedure for » 


Ma RTOCELLO 
Products at fully 
DEPEN DABLE 











sges and Thermometers 
No. 6218—The industrial instruments and gages 
nanufactured by the Electric Auto-Lite Co., Instrument 
and Gauge Div., Caledonia and Gillette Sts., LaCrosse, 
Ss, air eeWis., are featured in a new 40 page catalog which is 
r cop. now available. Included are descriptions and applica-| 
tions of pressure, vacuum, retard, compound, altitude, | 
Nand thermometer gages. Recording gages and indi- 
Scating and recording thermometers are also covered. 


ating, Refrigerating, and 

ir Conditioning Equipment 

No. 6219—A new general catalog, containing 12 
pages, briefly describes and illustrates the line of air 
conditioning, refrigerating, and unit heating equipment 
produced by the Carrier Corp., 302 S. Geddes St., Syra- 
cuse l, A 


High Pressure Pumps 

No. 6220—Horizontal, split case, multi-stage, high 
each Mpressure centrifugal pumps are described and _ illus- 
trated in bulletin No. C-945 issued by Economy Pumps, 
Inc., 1000 Weller Ave., Hamilton, Ohio. These pumps 
are designed for use in high pressure boiler feed sys- 
tems, water supply in skyscrapers, industrial plants, | 
etc., hydraulic elevator service and, according to the 
manufacturer, wherever liquids are to be handled from 
75 to 500 psi and in quantities from 75 to 400 gpm. 


High Pressure Valves and 

Welding Alloy Steel Piping 
No. 6221—The May-June issue of Valve World, the 

house organ of the Crane Co., 836 S. Michigan Ave., 


E .Ses 
il etir 
le Ster 









With 


~ 
Qa. 
? 











ators 

page 
Co 
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GOTHAM Sell Contened Type RECORDER 
wth 6” chen 


ilustrated catalog H on request. 


INDUSTRIAL INDICATING, 
REMOTE READING and 


RECORDING THERMOMETERS 
CONTROLLERS for "Ytviccesunt”’ 


PRESSURE GAUGES and 
RECORDERS 


GOTHAM 


INSTRUMENT CO., Inc. 
NEW YORK - CHICAGO + SAN FRANCISCO 


Representatives in all Principal Cities 


- 


a5B 25°78 
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Out With 


AUTO-VENT 
AIR ELIMINATORS 


Circulation Troubles? 


Don’t fight air pockets or traps in hot or cold cir- [ 
culating lines. “Get that air out of there” and 





————— 





heep it out simply by installing the No. 7 Maid- 
= O-Mist Automatic Air Vent. 


This reliable air vent has a self- 
‘ losing float-controlled valve 
and is designed especially for 
circulating pipe lines, convector 
radiators, unit heaters, cooling 
manifolds, tanks, diesel engines, 
or any other application where 
air pockets or traps retard the 
free circulation of liquids. Now 
available in bright brass finish 


. For pressures up to 75 pounds. 
Venting Overhead Het or Cold 
Water Circulating Lines 


~~. COwn 

















Play safe — Use them on every job. 


MAID-O-MIST™ Ga 











3215 N. PULASKI RD., 
CHICAGO 41, ILLINOIS 
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They Changed to 
Speed Nuts 
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fove manufacturers face difficult assembly prob- 
lems. The severe transportation vibration thet stoves 
are subject to must be met. Allowance must alse be 
made for expansion and contraction of porcelain enamel! parts. e The 
Cleveland Cooperative Stove Co. selected Speed Nuts to solve their fast- 
ening problems, for they provide a spring tension lock that severe vibra- 
tion won’tloosen and yet is sufficiently resilient to prevent damage to por- 
celain enamel —and they eliminate lock washers, reduce assembly time 
and weigh less. @ In writing for samples, please give complete assembly 
details, as Speed Nuts are made in more than 3,000 shapes and sizes. 


TINNERMAN PRODUCTS, INC. © 2018 Fulton Road, Cleveland 13, Ohie 
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Air 
Conditioning 
HEAT 
EXCHANGERS 


= Nias 


Let our engineering department 
help you with your problem 







Conseco 15 Ton freon heat ex- 
changer, Strand Theatre, N. Y. 
Twenty years’ special- 
ized experience de- 
signing, fabricating 
and servicing heat 
exchangers assure 
sound design, quality 
construction and 
economical operation 
with any type refriger- 
ant. Engineering as- 
sistance gladly — fur- 
nished. Write. 


CONDENSER SAWS, ENGINEERING CO., INC) 


61 RIVER STREET, HOBOKEN, N. J. * Phone Any Time 


A STRRR 


GENERATOR 






and your Steam-Pak 
Generator is ready for 
operation. Virtually all you have to do is slide in the 
Steam-Pak, hook it up, and throw the starter switch. 
This will give you a modern boiler room—clean, neat, 
and economical to operate. 


WRITE DEPT. SD FOR THE NAME AND ADDRESS 
OF THE DISTRIBUTOR IN YOUR LOCALITY WHO 
HAS BEEN SELECTED FOR HIS ABILITY TO EN- 
GINEER, INSTALL AND MAINTAIN STEAM-PAKS. 


ees Pes bin saa I SS. 
cia. & cc By te*! eee is hy Ae. at J 
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Chicago 5, lll., features design details and a disc) s; 
of the development work on the company’s new 
sure-seal, bonnet valves designed for high pressur : a 
high temperature applications. Also included i. 
first of a series of three articles by E. R. Seablocm of 
welding of alloy steel piping. In this first article 
10 per cent chromium-molybdenum alloys are c 
‘ered. Characteristics pertinent to weldability, me haf 
of welding, preheating, heat treating, and radiogy ip) 
inspection are discussed. 


Liquid Level Indicators 





No. 6222—A brief discussion of remote liquid le. 
| indicators as used in the boiler rooms of a rayon man 
facturing concern is featured in the Vol. 2, No. 2 is 
of the house organ published by Yarnall-Wariny | 
107 Mermaid Ave., Philadelphia 18, Pa. A descripti 
of the company’s impulse steam trap, together wit 
| brief mention of pipeline strainers and the welding 
| assemblies for staggered, flat glass water gages 
| included. 


Low Temperature Insulation 
| No. 6223—Eagle-Picher Co., American Blidg., Ci 
| cinnati 1, Ohio, has prepared a 28 page, illustrated boo. 
let covering the use of the company’s mineral! wo 
insulation in the field of cold storage and refrigeratio 
Charts and drawings are used to supplement the dat: 
and application instructions which are included. 
addition to discussing the characteristics of this insul:. 























IN A FEW WORDS 
WHY 


AT-A-GLANCE 
GAUGES 
Lead in their field 
* Simple Sturdy Construc- 
tion 
* Adjusted at factory to fit 


all tank sizes — made to 
individual specifications 


* Listed as Standard by| 
UNDERWRITERS LAB-| 
ORATORIES 

* Easy to read 
AT-A-GLANCE 

* Easy to install | 

* Leak proof—fool proof | 





























AT -A-GLANCE 
GAUGES can be 
purchased from job- 
bers throughout the 
United States and 
Canada. 





Write for complete 
details today. 


KRUEGER SENTRY GAUGE COMPANY 


Green Bay, Wisconsin 








—— 
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1, the booklet stresses the importance of a vapor 
barrier, and recommendations for obtaining a suitable 
barrier are given. Also included is a chart indicating 
recommended storage temperatures for foods and other 
products. 





Maintenance of Electronic 
Equipment 

No. 6224—Preventive maintenance 
signed to maintain efficiency in performance, to mini- 
mize interruptions in service, and to eliminate major 
breakdowns, are outlined in a new handbook, Mainte- 
nance of Industrial Electronic Equipment, issued by | 
the Westinghouse Electric Corp., East Pittsburgh, Pa. | 
Six basic operations—cleaning, inspecting, feeling, 
tightening, adjusting, and lubricating—are discussed 
and applied to vacuum and ignition tubes, capaciters, 
fuses, insulators, relays, transformers, filter chokes, etc. 


techniques, de-| 


Multiple V Belt Drive 


No. 6225—-How the Dominant Drive Speeds Produc- 
tion, Reduces Costs is the title of a new 16 page booklet 
published by the Multiple V-Belt Drive Association, 22 
W. Monroe St., Chicago 3, Ill. Written for the layman, 
the booklet presents the features of this method of 
power transmission in terms of operating advantages 
which are covered in separate chapters on delivered 
horsepower, drive durability, adaptability to fluctuating 





production schedules, etc. 





-pOWERS f 


Economeze ™ . REGULATORS 


TEMPERATUR 






















Use a Powers me. 38 
cating Regulator when you want the 
advantages of an easy-to-read dial 
thermometer combined with a depend- 
able self-operating r. The dial 
thermometer gives a visual check on 
the performance of the regulator and 
makes it easy to adjust for the re- 

ulred epesnting temperature. Various 

lals and ranges are available. 

Is Easy To I use both the 





8 

only 1 tapped is sequised 
Write for 11, 

THE POWERS REGULATOR CO. 


2759 Greenview Avenue, Chicago 14, Illinois 
231 E. 46th St.. New York 17, N. Y.—Offices 
in 47 cities . . . See your phone directory. 
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TEMPERATURE AND HU 





MIDITY CONTROL 
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‘GENERAL’ MULTIBLADE EXHAUSTERS 


Exactly adapted to the 
Exacting requirements of 
Heating, Ventilating and 
Air Conditioning Services 


Forward and Backward Curved Blades 
In all sizes, wheels 12 to 72 in. 


) And forward curve “Juniors” ( 
( with wheel diameters 6 to 10 | 


For your files, on request: Bulletin SC-102, with complete 
performance tables, dimensions, etc.—52 big pages. 


GENERAL BLOWER Co. 


“Lungs for industry” 
Factory Offices: - ‘A 
Morton Grove, Ill. Chicago 10, Ill. 
8601 Ferris Avenve 502 N. Dearborn 5t. 
Sales Representatives in Principal Cities 


District Sales: 


























AU ER REGISTERS and 
Shown above are Auer "7000" Airo-Flex adjustable-fin type 
wall register, and also the DuraBilt cross-bar, interlocked con- 
struction, floor register. Below are shown a few typical Auer 
stamped metal grilles. Auer offers dealers and contractors a 
most complete line of registers and intakes for modern warm 
air and for air conditioned systems, and grilles for all purposes. 
Featuring adjustable and air directional models, as wel! as new 
style gravity types—Auer can supply ALL your register needs 


economically. Auer Registers are stocked by leading jobbers. 
Write for complete Auer Register Book—or Grille Catalog "G". 


THE AUER REGISTER COMPANY 
3608 Payne Ave. Cleveland 14, Ohio 























Lesiagton 73, Mass. 


SEAT 





Effect Big Savings in Labor 


J efferson Union Tees with union on the outlet essure 
labor savings and better piping jobs because they take the 
plece of an all-female union, two nipples and an ordinary 
tee. Three joints are thus saved. Available in All-Female 
and Male and Female threads. 


The brass seating in these and all Jefferson Specialty Unions 
ie an exclusive feature which, located in « recess away from 
the runway of the fitting, leaves a straight bore assuring 
warestricted flow in the pipe. 


JEFFERSON UNION CO. 


60! West 26th Street, New York |, N. Y. 
Factories at 


Leckpert, N. Y. 











; PEERLESS GIVES YOU 


More 
FOR YOUR POST-WAR 


WATER SYSTEMS MARKET 
(cum LESS ») 


JET SYSTEM 















for deep or 
shallow 
Lis ; 
Two advanced domestic pump- enamel 
ing systems—the Peerless Water 
h 400 to 5,000 
King and the Peerless Jet Wa- ania. oat 
ter System. wis, 


Full range of capacities to in- 
sure complete development of 
water from both deep and shal- 
low wells. 


PEERLESS 
WATER KING 


Simplest systems to install, op- eis 


erate and maintain. 


shallow 
Precision engineered; attrac- wells; 
tively styled; popularly priced capacities 
for easy sales. 215 to 840 
Active advertising and mer- gals. per 

hour. 








chandising both nationally and 
regionally. 


e, 





. 





S 








Write for details of Peerless’ plan to capture your share of this huge market today. 
PEERLESS PUMP DIVISION 
FOOD MACHINERY CORPORATION 
Canton 6, Ohio + Quincy, lilinois + Los Angeles 31, Calif. 


JEFFERSON SPECIALTY UNIONS 





Packaged Air 
Conditioner 


No. 6226—The store type “Weathermaster,” a 
contained air conditioner, is described in the late 
the postwar series of catalogs issued by the Ca 
Corp., 302 S. Geddes St., Syracuse 1, N. Y. Writt: 


invite attention to sales increases due to comfort.) 
shopping conditions, the catalog features the busines; 


attracting possibilities in many types of stores, s} 
offices, restaurants, and taverns. 


Positive Displacement Pumps 
No. 6227—-The Quimby Pump Div., H. K. Porter 


Inc., 340 Thomas St., Newark 5, N. J., has released 


bulletin on “Streamflow” rotary, positive displace: 


pumps designed for moderate or low viscosity liquids 


under medium pressure. Units are constructed in eit! 


gear-in-head design or with external gear and bear 


Protective Coating 


No. 6228—“Prufcoat,” designed to provide protecti 
against acids, alkalies, oil, and water, is described i: 


new 11 page booklet offered by Prufcoat Laboratories 


Inc., 63 Main St., Cambridge 42, Mass. Made fron 


combination of synthetic resins and inert pigments, i 
may be applied by painting on with a brush, spraying 


or dipping and is said to be suitable for application 


concrete, structural steel, floors, pipes, tanks, and ma- 


chinery. 


us 
Se 











PIPE AND TUBE 


Many foremost manufacturers, having discovered our 
specialized skill in our particular line, have entrusted 
us with a great variety of precision pipe and tube work 
including bending, coiling, expanding, flattening, braz 
ing and welding. 


Swan engineers and technicians, dealing continually 
with piping, can advise on your bending requirements 
and offer valuable suggestions on design and economica! 
methods of installation. We invite your inquiries. 


SWAN ENGINEERING COMPANY, lac. 


28-58 Nelson Street Bloomfield, N. J. 
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Rodiant Heating 


o. 6229—A new booklet on radiant heating, cover- 
inw the use of copper tubing in this type of system, has 
yen published by the Copper & Brass Research Asso- 
ciation, 420 Lexington Ave., New York 17, N. Y. Non- 
technical in nature, the booklet discusses the history 
and development of radiant heating and enumerates 


> some of the advantages claimed for this system in mod- 


yn 


tee, 


ern construction. Numerous examples of installations 
employing copper tubing with soldered fittings are cited 
and illustrated. 


' Safety and 
- Relief Valves 


No. 6230—Twenty designs of improved safety and 


| relief valves are described and illustrated in a new con- 
' densed bulletin (No. 40) released by the Farris Engi- 


neering Co., 400 Commercial Ave., Palisades Park, N. J. 


» The various types covered were developed for use in the 





© chemical, petroleum, 


| turing fields. 


Stainless Steel Arc 
Welding Electrodes 


No. 6231—Selection and application charts for the 
company’s line of stainless steel, arc welding electrodes 
are contained in an 8 page folder issued by Jessop Steel 


Co., 


Washington, Pa. 


marine, and equipment manufac- 


Current range is furnished for 


each type and size of rod. 


BUILT-IN at FACTORY 


For all your under- 
fround and exposed piping 
jobs you'll like DURANT 
Pre-Sealed Insulated Pipe. 


| How to stop wasting | 
: HEATED and COOLED air | 


A great percentage of the conditioned air 
that is exhausted because it is stuffy and 
stale can be converted to fresh air by the 
activated carbon in Dorex Air Recovery 
Units and recirculated. 


OU can save fuel, power and equipment, for in every case 

where a Dorex unit has been applied, it has converted 
stale, contaminated air to fresh air at a cost considerably lower 
than the cost of bringing in and conditioning outdoor air. A 
variety of Dorex unit types and sizes permits easy installation 
in almost every existing or planned air conditioning system. 
Send for tree booklet in pROOF 
which Merle Bennett, Chief 
Engineer, describes the sav- 
ings and improved air quality 
made possible by installing a 
Dorex Air Recovery Unit in 
the existing system of the 
First National Bank Build- 
ing, Detroit. 


W. B. CONNOR ENGINEERING mace 


AIR PURIFICATION AIR RECOVERY 





AIR DIFFUSION 


om 


114 East 32nd Street CONN Oa New York 16, N. Y. 


IN CANADA: Douglas Engineering Co., itd. 
1405 Bishop St., Montreal 25, P. Q. 

































It is waterproof . . . re- 4 ° 

duces installation costs to a Simple Steps 
sisinem . « + eliminates 1. Field joint ready for inspection. 2. Joint 
electrolysis and corrosion covered with standard pipe insulation. 3. Durant 
.. requires very little joint casing in place ready for asphalt. 4. Asphatt 
trenching and field work . . poured in clot making & perfect coal. 

avoids extra cost of waste 

and breakage . + comes to meady te 

you ready to install. In install 

short, D.LP. is the perfect FOR STEAM 
pipe for this type of job. WEFAoEantioN 


Investigate D.1.P.! Writ 


lor details today. 


Durant 


INSULATED PIPE CO. 


1015 Runnymede St. 
Palo Alte, Calif. 














The ORIGINAL Pre-sealed Insulated Pipe 
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The # 
LITTLEHANDBOOK © 


A BUYERS’ GUIDE. 
it tells how to specify 
“COMMERCIAL” products 
and will save you time and 
dollars in wires and ‘phone 
calls. 








The “Little Hand Book” 
gives you the information 
you need. It is non-tech- 
nical, practical, and should 
be in the hands of every- 
body who buys or designs. 


Write for your copy now— 
no charge. 


THE COMMERCIAL SHEARING 
COMPANY. 


AND STAMPING 


' YUNGS TOWN 1 rm O 


io. F 













| Steam Jet Air Ejectors 
t No. 6232—A new catalog, illustrating the line 0; ; 


s 
; ; “Conseco” steam jet air ejectors and showing vari vu: 
applications for power plant, industrial, and marine | x 


has b . d by the Cond Servi sin 
Steel HANGERS, CLIPS, STRAPS | ine ce. tnc. 95 River St, Hobocen, Nn 


Outserve! Outlast! Strainers and Separators 

No. 6233—A new 16 page bulletin (No. 46-50) 
scribes the line of “Adsco” strainers and separat yr, 
manufactured by the American District Steam Co., 2; 
Bryant St., North Tonawanda, N. Y. Dimensions 
list prices on Y type strainers, type T strainers, larg 
pipe line, Macomb type strainers for water or oil s 
ice, horizontal and vertical separators for steam, air 
| gas service, and receiver separators for various 
| gtallation conditions are given. 





Seer ee 





3 ee ee ee 





_ Thickness of Insulating Materials 
No. 6234—A check list of recommended thicknesses 
for insulating materials used on piping, flat surfaces 
| and equipment is contained in the Vol. 16, No. 2 is 

: ‘ : “ee 
Miiwerattac Cable, Conduit and Messenger Hangers are STEEL. of the house organ published by the Armstrong Cork 
Easier, quicker to install; permit speedy, compact wiring; economical. | Co., 4400 Concord St., Lancaster, Pa. The type and 
Also in Everdur . . . Porcelain Insulating Bushings available. | » * i - : 

thickness of insulation given covers a temperature rang: 

from —300 F to 2800 F. The chart is designed to facili- 


tate quick estimating. 





Jiffy STEEL Clips oy ete require only one screw, nail or bolt; | 
rib-strengthened; for hanging pipe, conduit, BX cable, mounting coils, | 
etc. Millions in use. | 

| 


Steel Straps for Messenger-cable services on outlet boxes; may be 
used in conjunction with hangers. 








Order from your Electrical Wholesaler. Send for literature. Unit Cooler 
MINERALLAC ELECTRIC COMPANY No. 6235—Kramer Trenton Co., Trenton 5, N. J., has 
| issued a pamphlet illustrating the company’s line of 
25 NORTH PEORIA STREET CHICAGO 7, ILLINOIS ef 











“ai Showing WHY 
Therm-O Tile is 
STRONGER. Ask for 
















@ SHOWS NEED FOR REPAIRS OR 
MODERNIZATION OF HEATING 
INSTALLATIONS |! 








@ DEMONSTRATES THE HEATING 
COMFORTS THAT WILL RESULT 
FROM THE RECOMMENDED 
IMPROVEMENTS ! 


@ SETTLES COMPLAINTS DIPLO- 
MATICALLY AND KEEPS YOUR 
CUSTOMERS SATISFIED! 


Sold and in- 
stalled bv Johns- 
Manville Construc- 
tion Units in all Princi- 
pal Cities. See Sweet's Arch- 
itectural File, The Heating 
Guide, or better still, ask for general Bulletin 38]. 


THERM-O-TILE 


Reg. U. 8S. Pat. Of 


Underground Pipe Conduit 


H. W. PORTER & CO., INC., 
822-H Frelinghuysen Ave., Newark 5, N. J 





The TEMPSCRIBE Temperature Recorder makes round-the-clock 
records that show highest and lowest temperature for 24 hours, 
temperature extremes, and frequency of 
temperature fluctuations. Compact, self- 
contained; no electrical connection; 
requires no watching. 


[] Enclosed is a rough sketch of a prospective c ~ The TEMPSCRIBE can save your time and 
0 ae A pipe - — | money on service calls—and build your 
e sha ve glad to have your quotation . . . 
C] We shall be glad to have your comments Fill in reputation for reliable, expert service. 
LC) Please send representative. Clip Out Write for Bulletin 704 
C] Please send general Bullétin 38) _ and Mail (4, é ' 
Name xs | INDUSTRIAL INSTRUMENT CO. 
uh -2 wilt s OB diy 7000 BENNETT STREET, PITTSBURGH &, PA. 
Firm... ; ' 
en gets ee a sos eta been OD. seca deen | _ National § Cole-Sewell Engineering Co., St. Paul, Minn, 








Distributors } Preferred Utilities Mfg. Corp., New York, N. Y. 





210 Heating, Piping & Air Conditioning, July 1°46 

















The Pipe Joint Cement 
that goes farther 


Rutland Pipe Joint Cement gives you more bulk 
per pound. That means it goes farther and saves 
money. Seals joints tightly—lasts indefinitely— 
yet always leaves pipes easy to disjoin. Remains 
soft in can. Does not stain hands or fixtures. 








Mail post card for free sample. Rutland Fire Clay 
Co., Dept. H-34, Rutland, Vt. Also makers 
of Ruthand Retort Cement, Furnace Cement, 
Asphalt Paint, Concrete Patcher. 








design end selection | 
These SPRAY 
NOZZLES offer 


both advantages 


Spraying Systems Spray Nozzles 
give you two big advantages (1) out- 





~— E Write for standing design for effective, uniform 

rk Catate spray distribution and long nozzle life 
aoa a 9g and (2) wide range of types and sizes to 
— no. 22 meet exactly such specifications as spray 
inge angle, atomization, and impact. Let Catalog 
cili- ce eeug No. 22 prove these facts. 





4033 West Lake Street Chicago 24, Illinois 
SPECIALISTS IN SPRAY NOZZLE DESIGN AND MANUFACTURE 

















Better AIR CONDITIONING 


at Lower Cost 


GOVERNAIR 


AIR CONDITIONING SYSTEMS 


Here's what Governair Air Conditioning Systems 

offer you: 

1. Complete, self-contained unit assemblies for 
greater operating efficiency. 


2. Cools . . . Dehumidifies . . . Cleans . . . and dis- 





Another Phillips Product 
.. . PILOT OPERATED The recognized higher efficiency 


rate of a flooded operated tributes air. 
LIQUID CONTROL VALVE evaporator in a refrigerating or 3. Easier to install . . . all internal wiring and piping 
oa y be piloted by either —_Gir conditioning system is further incorporated in unit. 
oot, thermal or electric . 
valve. emphasized when the evaporator 4. Economical to operate . . . saves money. 
is used in conjunction with Phillips Mg Renee a Siciliaatlh snail uae 
ck Float Controls. Maximum B. T. U. F bility ¢ ta - life Sifu hong . — 
rs, transfer is assured. These controls ity to parts simpiities servicing. ie 
respond so instantly to any wide 6. Compact . . . simplified design takes minimum 
variations in load that their use space. 
7 indicated on practically all GOVERNAIR Self-contained Units are available in a wide 
installations. Available capacities: range of sizes, enabling you to secure a system that is tailor- 
ra, Freon, 20 to 500 tons; Ammonia, made to suit every special requirement. 
1 to 2000 tons. For high or low 
‘ Manufactured by the pioneers of completely 


side applications. Write for NEW 
Bulletin. 


self-contained air conditioning units 


GOVERNAIR CORPORATION 





The Home of Phillips 
Regulating Valves and 
Float Controls 





H.A.PHILLIPS & COMPANY | Oklahoma City, Okla. 








Established in 1929 
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® Timing control for Power machinery ... Motor’... 
Generators...Radio and Electronic Circuits... Industrial 
process timing...Radio tube preheating .. . Signalling 
circuits—and many other applications. Time delay 
adjustable —a fraction of a second to several minutes. 
Write for information and literature. No obligation. 


AGASTAT 


Electro-Pneumatic TIME DELAY RELAY 


ELIZABETH A‘G’A 


AMERICAN GAS ACCUMULATOR COMPANY 


NEW JERSEY 


Se 





Send for Free Sample of 


KEY-TITE--:- 


THE LEAK-PROOF SEALER FOR GASKET 


AND PIPE JOINT CONNECTIONS! 


quently can be used freely on piping 
and equipment where food or bever- 
ages are prepared for human con- 
sumption. 

See for yourself! Send for liberal 
free semple to be tested in your own 
plant. 


———————— Z 


KEY TITE 





ny 
2617 MeCasland Ave., East St. Louis, il. 
guecseren 
B KEY COMPANY, 2617 
§ Gentlemen: 
i = ota Se eapasegeeeter aa 
g free pamnple OF BAbeeee.rennce 
Kor. mw pS Dd ee 
| gi own ie 
' —_— << 
















unit coolers designed for commercial refrigeration 4, 


plication. Units are available in seven sizes up to | 
at 15 deg temperature difference, and are equipped 
copper coils and totally enclosed, ball bearing moto) 


Vertical Firetube Boilers 


No. 6236—Bulletin No. B-3 covers the line of {, 


length and submerged firetube boilers made by th 


Brownell Co., 300 N. Findlay St., Dayton 1, Ohio. T 
boilers range in capacity from 3 to 110 hp and they 
be manually or mechanically fired. They are said t 


s 


particularly adapted for installations where space in 


itation, portability, and price are controlling facto: 


Welding and Flame Cutting Wrought Iron 
Pipe and Flat Rolled Products 


No. 6237—A. M. Byers Co., Clark Bldg., Pittsburg: 


22, Pa., has announced that a service bulletin coverin, 
recommended practices for welding and flame cutti 
of wrought iron pipe and flat rolled products is 
The book contains a cor 


available for distribution. 
prehensive welding chart that can be removed 
tacked on a wall. 


Welding and 
Safety Lenses 


"— 


anc 


No. 6238—“Amcoweld” welding lenses for goggles 


helmets, and hand shields together with 
safety lenses for grinding and chipping operations 
described and illustrated in a new 4 page catalog 


Grove, Pa. 
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AWP-21) issued by the Eastern Equipment Co., Willow 





REPRINTS AVAILABLE 


Mist and Dust Collection in Industry 
and Buildings, by C. E. Lapple. 
July 1944, August 1944, October 
1944, November 1944, December 
1945, February 1946........... 50c 


A Smoke Elimination Program That 
Works, by Raymond R. Tucker. 
September 1945, October-November 
1945, December 1945, January 1946, 
February 1946 


Which Specifications for Steel Pipe 
Shall I Use?, by Sabin Crocker. 
ee 10¢ 


Dehumidification Protects U. S. 
Navy’s Inactive Fleet, by Capt. T. 
H. Urdahl and Comdr. E. R. Queer. 
PGT BE sccwtiiccss vogeenees 10c 


HEATING, PIPING AND AIR CONDITIONING 
6 No. Michigan Ave., Chicago 2, Ill. 
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Just use it once— 


The Alnor Velometer 


gives you instantaneous, direct readings of air velocity in 
feet per minute. Hold it in the air stream for low range 
readings; use the tube-connected special jets for high range 
readings or inaccessible locations. That's all there is to 

it, and once you use the Alnor Velometer you will never 
tolerate other methods. 

The Alnor Velometer is built in several standard ranges 
from 20 fpm to 6,000 fpm, and up to 3 inches static or total 
pressure. Special ranges available as low as 10 fpm, and 
up to 25,000 fpm and 20 inches pressure. Write for 
Velometer bulletin. 


ILLINOIS TESTING LABORATORIES, INC. 


420 NORTH LA SALLE STREET 
CHICAGO 10, ILLINOIS 








T 
OLD BOILER STILL PERKY 
IN ALBUQUERQUE! 


“All the original flues are still in it, 
and there are no signs of leaks,” writes 
an Albuquerque (New Mexico) laun- 
dryman about a Brownell 80 hp. H.R.T. 
Boiler which has been in constant oper- 
ation since 1928. 

Though this boiler would be good for 
many more years, the laundry has out- 
grown it. So, the present requirement is 
a Brownell H.R.T. 150-hp. boiler. 

This is an example of customer satis- 
faction. Much of our business consists 
of reorders from satisfied customers — 
and we've acquired a lot of them during l 
our 91 years of 
building boilers, 
stokers, and water 
heaters. 




















BROWNELL 


COMPANY 


408 N. FINOLAY ST. 
DAYTON 1, OHIO 





with steel casing; capacities of 20 to 250 hp. 
of the nine types of Brownell Boilers. 
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Brownell Horizontal Return Tubular Boiler 





ACCURATE PERFORMANCE —always! 
with HAINES TRAPS 


You're always sure of accurate perform 
ance on the most difficult jobs when you 
install Haines Float & Thermostatic Traps. 
For any low pressure installations up to 
20 Ibs. in the 4%" size and 30 Ibs. in the 
1 and 1/4," sizes. These superior traps 
cannot become air bound; the Haines un- 
derslung valve principle removes danger 
of building up a4 pressure and assures 


safety. 





FP & T Trap 


The operating member is the famous 
Bourdon Thermostatic Tube—used wher- 
ever accuracy is paramount—it's the 
strongest ever built into a steam trap and 


assures unfailing performance of Haines 






Traps at all times. 


Haines Traps are constructed to 
facilitate inspection under pres- 
sure. Simply remove the cover 
and all the working parts are 
before you. Write today for 


details. 


WM. S. HAINES & CO. 


460 No. 12th Street 
Philadelphia 23 


Vento Radiator Trap 
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TYPHOON 


A RESPECTED NAME 
IN AIR CONDITIONING 





3 and 5 TON 
SELF-CONTAINED UNITS 


All-purpose, handsomely 
designed, smooth functioning 
air conditioning units with all 
copper condenser and liberally 
designed coils—removable outlet 
box for use with duct system— 
removable panel in back of outlet 
box for additional grills where 
front and back air distribution 
is desired in center of room. . . 
two way adjustable deflecting grill . . . knock-out for fresh 
air connection . . . removable one-piece panel in front for 
easy accessibility. The cabinets are made of furniture steel 

. . Crackle finish. Delivery in limited quantities. 


——TYPHOON PRODUCTS 
PROP-R-TEMP Se!f-Contained Air Conditioning 


Units, 3 and 5 Tons. 

TYPHOON LOW-SIDES, 3 and 5 Ton Units 
TYPHOON EVAPORATIVE CONDENSERS. 
MONSOON Heating, Direct Expansion and 
Water Coils. 


ICE AIR CONDITIONING CO., INC. 


794-6 UNION STREET BROOKLYN N 




























ASA Catalogs 
845 Standards 

A revised and up to date list of standards has 
published by the American Standards Association. 
23 page booklet lists 845 standards which include de 
tions of technical terms, specifications for metals 
other materials, dimensions, safety provisions for 
use of machinery, methods of work, and method 
test for the finished product. 

Since they represent agreement on the part of m: 
seller, and user groups as to the best practice, at 
time of approval, the use of these standards in ind: 
is widespread. They reach into every important « 
neering field and serve as a basis for many muni 
state, and federal regulations. In addition, they 
constantly revised to keep up with mechanical inven‘ 
developments of power, and new uses for mate: 


American standards are listed under 15 subdivisions and 
| the price for each standard is indicated. 


The 154 war standards, which are included, are 
being reconsidered for their possible value as Ame: 
standards in connection with peacetime production 

This catalog, which unquestionably will serve as 
able reference material for engineers, manufactu: 
sales organizations, and consumer groups, may be 


tained without charge by writing to ASA headquart 


at 70 E. 45th St., New York 17, N. Y. 





Photographs on front cover, page 84 and 
page 86 from Kaufman & Fabry Co. Page 83 
and page 94 from Acme Newspictures, Inc. 


el 


he 


Valu- 


ers 


ob- 


ers 








TEMPLETON RETURN STEAM TRAPS 


for Pumping Boiler Feeding, Draining, Heating and 
Vacuum Lines 

Pumps Water at any tem- 

perature or pressure. 

Open float cannot burst or 

waterlog. 

Valves and Seat Bronze or 

Stainless Steel. 

Sizes | in. te 4 in. inlet and 

outlet. 

Capacity 2500 ibs. to 60, 

000 Ibs. water discharge 

per hr. 


Ask for catalogue and prices 


TEMPLETON BROS., INC. 
699 Main St. Walpole, Mass. 
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BRONSON 


3 and 4 Blade 


Propeller Fans 
, Silent overlapping type blades. 
All bores and degrees of pitch. 
we Sizes from 8" to 60"'. Send for 
latest price list. 











BRONSON FAN MANUFACTURING CO. 


ae 237_Riverside Drive 





Los Angeles 31, Cal. 








PAY ONLY $1 A MONTH 
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4. Air Conditioning Systems 


COMPLETE 
and Air Conditioning Systems. 
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2. Special Refrigeration Units 
3. Commercial and Industrial Refrigeration 


AUDELS 


ASK TO SEE IT! 


To get this information for yourself, mail coupon 


today. No obligation unless satisfied. 





JUST OUT! NEW FROM COVER TO COVER « 1280 PAGES « FULLY ILLUSTRATED 
4 BOOKS IN ONE! 


46 Chapters—Indexed for Ready Reference — 
ANSWERS YOUR QUESTIONS 
Covering: Basic Principles, Servicing, Operation, 


REFRIGERATION 


and AIR CONDITIONING GUIDE 





2 A me me 
AUDEL, Publishers, 49 W.23rd St., New York 10, N.Y. 


examination. tf 0.1. 
A gold mine of essential important facts for Eran ers. 1 farF"dayst thon remit Bi monthiy antl price o: $4 
ENGINEERS, SERVICEMEN and USERS. ™ Fee 
Here you have at your fingers’ ends a Complete J xame. 
Library in ONE VOLUME, the necessary data you 
have been looking for on: MODERN UNITS, SYS- Bf accross -.----- --- 
TEMS AND MACHINES, REFRIGERANTS includ- 
ing Freon, Quick Freezing, Lockers, Water Coolers 


Heating, Piping & Air Conditioning, July 1946 








